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TEMPORAL ARTERITIS 
Review of the Literature and Report of Five Additional Cases 
ROY C. CROSBY, M.D. 
BOSTON 
AND 
RICHARD C. WADSWORTH, M.D. 
BANGOR, MAINE 


/NIGN arteritis and periarteritis of the temporal arteries was 
> jirst described as a distinct clinical entity in 1932 by Horton. 
th, and Brown.’ Since this time there have been reported in the lit- 
e 43 cases which seem to fall into the category of temporal arteritis. 
disease is characterized by systemic symptoms of fever, anorexia, 
., loss of weight and weakness; and local symptoms consisting of 
swollen, nodular and thrombosed temporal arteries, with severe 
jing headache. Edema around the involved vessels is common. Pain 
.djacent structures, such as the scalp, face, jaws, eyes and temporo- 
ibular joints, is also seen fairly constantly. Blindness has been 
essingly frequent complication of the disease. Some investigators, 
y Cooke and his co-workers? and Chasnoff and Vorzimer,*? have 
ted that the disease is neither as benign nor as localized as was 
erly thought. In order to evaluate this entity more accurately the 
ial data of all the reported cases were collected for critical analysis. 


ie fact that the disease is not as uncommon as the paucity of re- 
| cases would indicate is suggested by the fact that Horton and 
th* were able to collect 7 cases by 1937 and Cooke and his associates” 
ted 7 cases seen in a four year period. Several other unreported 
are known to the authors.? Two cases here reported have been 


ead before the Bangor Medical Club, Jan. 24, 1947. : 

‘rom the Departments of Medicine and Pathology, Tufts College Medical 
School, Post-Graduate Division. 

1. Horton, B. T.; Magath, T. B., and Brown, G. E.: Proc. Staff Meet., Mayo 
Clin. 7:700-701 (Dec. 7) 1932; Arteritis of Temporal Vessels: Previously Un- 
described Form, Arch. Int. Med. 53:400-409 (March) 1934. 

2. Cooke, W. T.; Cloake, P. C. P.; Govan, A. D. T., and Colbeck, J. C.: 
Quart. J. Med. 15:47-76 (Jan.) 1946. 

3. Chasnoff, J., and Vorzimer, J. J.: Ann. Int. Med. 20:327-333 (Feb.) 1944. 

4. Horton, B. T., and Magath, T. B.: Proc. Staff Meet., Mayo Clin. 12:548- 
553 (Sept. 1) 1937. 

5. (a) Heusner, A. P.: Personal communication to the authors. (b) Wilson, 
S.: Personal communication to the authors. 
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seen at the Eastern Maine General Hospital with'n a six month period. 
Three additional cases seen at the Joseph H. Pratt Diagnostic Hospital 
in Boston are briefly reported. All 5 cases fulfil the essential criteria of 
the disease entity. This brings the total of reported cases to 48. 


REPORT OF CASES 


Case 1" —History.-—C. M., a 73 year old housewife, was admitted to the hospital 
on July 6, 1946 because of blindness in the left eye. She had been well, except 
for chronic arthritis of mixed type, until two months before admission, when a 
steady throbbing headache developed over both temples and across the forehead. 
This had been associated with “swelling and redness of the veins of the forehead.” 
She had noticed also that these “veins” were nodular and pursued a tortuous course. 
The nodules had been particularly sore and tender. Redness and swelling were 
present, extending about 1 cm. to either side of the “veins” all along their course. 
The aching had also been behind the eyes, in the eyeballs and over the upper part 
of the face. Treatment for “sinus trouble” had not afforded relief. There had been 
no hemicrania, nausea, vomiting, rhinorrhea or postnasal discharge. There was no 
swelling of the face or stiffness of the temporomandibular joint. 

One week before admission she noticed “black spots” before the eyes, especially 
on the left side. Two days before admission on awakening there seemed to b: a 
“black cloud” before her left eye. This cleared up in about an hour. The day before 
admission on awakening there seemed to be the same cloud over the temporal 
aspect of the left visual field, which also subsided in about an hour. Throughout 
the remainder of each day her vision seemed normal. On the day of admission she 
was unable to see anything with the left eye. 

During the week prior to admission the headache had become much less severe 
and persisted only as a dull nagging bitemporal ache. She had lost about 20 pounds 
(9 Kg.) in weight during the present illness. She also knew that she had been 
having a low grade fever with a temperature up to “around 100 degrees” during 
this illness. Her appetite was poor. 

The past history and review of systems were noncontributory. The mother and 
a brother had died many years previously of tuberculosis. 

Examination.—Examination showed some evidence of recent loss of weight. 
The temporal arteries showed marked tortuosity, slight swelling and moderate 
nodularity. They were slightly tender to touch, and the nodules were especially 
tender. Compression of the arteries at their origin seemed to relieve the head- 
ache. There was no edema or redness of the skin at this time, but it was somewhat 
indurated. There was no tenderness of the mastoids or sinuses. The pupils were 
unequal, the left pupil measuring approximately 4 mm. in diameter and the right 
pupil 3 mm. Only the right pupil reacted to light and both reacted in accommoda- 
tion. The ophthalmoscopic examination of the left eye revealed that the media 
were clear; the retina appeared gross!y normal and the nerve head, which was 
faintly yellow, was fairly well outlined, especially in the temporal half, but without 
physiologic cupping. The arteries were narrow and tortuous, with a widened 
central light band. The size proportion of arteries to veins was approximately 1 
to 3. The veins were somewhat full, and quite tortuous and showed segmentation 
in some areas, giving the appearance of broken columns of blood. No cherry red 
spot was seen and the macula appeared normal. There were four small blotlike 


6. This case is reported with the permission of Dr. Robert Feeley and Dr. 
Robert McQuoid. 
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hemorrhages about half disk size situated about 2 disk diameters from the disk. 
There were sheaflike light areas over the veins in two places. The “sheaf” was 
constricted at the vessel and flared out at right angles on each side. Arteriovenous 
nicking was present but minimal. The findings on the right were essentially the 
same, except that there were only two small hemorrhages and the blood vessel 


changes were slightly less prominent. Vision was entirely absent in the left eye; 
witli glasses 1t was normal in the right eve. 

[;xamination of the oral cavity revealed edentulous gums and no evidences of 
inflammation. The tongue showed a scant coat and was slightly reddened. The 
jaw- opened to admit two fingers vertically between the upper and lower incisors 
of her dentures. No cervical adenopathy or lymphadenopathy elsewhere was noted. 
The chest was clear to percussion and auscultation. The heart was of normal size 
an ape to percussion. The heart sounds were of good quality and no murmurs 
wi eard. The abdomen and extremities were normal. Results of neurologic 

ition were entirely within normal limits. 
ntgen studies of the sinuses, skull and upper part of the gastrointestinal 
»wed them to be normal. A roentgenogram showed that the chest was 
except for moderate sclerosis in the aortic arch. 
ratory Examination.—Two voided specimens of urine were norma! on 
analysis except for frequent red blood cells in the sediment of one. A 
ized specimen showed orly a few red cells in the sediment. Blood studies 
9 Gm. of hemoglobin per hundred cubic centimeters; red blood cells num- 
600,000 per cubic millimeter; white blood cells, 9,100 with a normal dif- 
! count and 0 to 2 per cent eosinophils... The nonprotein nitrogen was 42 mg 
lred cubic centimeters. Blood culture showed no growth. The reaction to 
1 and Hinton tests of the blood was negative as was that of the spinal fluid 
Kolmer-Wassermann test. Lumbar puncture yielded clear and chemically 
spinal fluid under an initial pressure equivalent to 130 mm. of water. The 
nt was 3 lymphocytes and 8 red blood cells per cubic millimeter and the 
was 35 mg. per hundred cubic centimeters. Erythrocyte sedimentation 
wed a rapid fall to 33 mm. in twenty minutes on three occasions, each 
also being 33 mm. at the end of an hour. Three weeks after admission it 
mm. in twenty minutes and 28 mm. at the end of an hour (Cutler method). 
tment and Course.—The course in the hospital was at first uneventful. The 
head. che was easily controlled by the administration of 10 grains (0.65 Gm.) of 
ilicylic acid twice daily. On the third day in the hospital, she began to see 
spots” before the right eye. These lasted only fifteen minutes and subsided, 
kept recurring. Examination of the eyes revealed no change. The tempera- 
nged from 98 to 100 F. and the pulse rate from 68 to 90 beats per minute ; the 
ions were normal. Treatment consisted of amylnitrite inhalations four 
times daily and administration of nicotine acid 50 mg. four times daily. With this 
treatinent she stated that she felt better. Ferrous sulfate, 2 grains (0.13 Gm.), 
three times daily, was given for the anemia. Despite treatment she lost an additional 
10 pounds (4.5 Kg.) in the first two weeks of her hospital stay. During the entire 
secon! week her temperature remained normal. On the fifteen'h day in the hospital 
she became totally blind in both eyes. She was unable to perceive even bright light. 
Examination revealed no changes except that the vascular changes in the right 
eye had gradually become more prominent. The broken columns of blood giving 
the segmented appearance to the veins were not seen again after the first two or 
three days. A few more hemorrhages, similar to those described, appeared in both 
eyes during her hospitalization. By the twenty-fifth day in the hospital, when she 
was discharged, she was just able to detect a bright light shown directly in either 
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eye. The headache had entirely disappeared. Ophthalmoscopic examination was 
unchanged. The temperature, after the onset of the total blindness, once again took 
a swinging course, going as high at 100 F. in the afternoon. At the time of dis- 
charge shé had lost a total of 40 pounds (18.1 Kg.). 

Follow-up Study.—This study four months after her admission to the hospital 
revealed that she had continued to have fever, malaise and anorexia for about a 
month after discharge. She had lost an additional 10 pounds of weight, making the 
total loss 50 pounds (22.7 Kg.). More recently she had been asymptomatic except 
for the blindness, which had not improved. The headache did not recur. About three 
months after discharge severe cystitis developed with urethral stricture and infec- 
tion of the neck of the bladder. Treatment with sulfonamide compounds was started 
but had to be stopped because of nausea and vomiting. Urethral dilatation and 
irrigations of the bladder with silver nitrate cleared up these symptoms satisfactorily. 
She also had some reactivation of the arthritic symptoms. Examination revealed 
dilated, equal and immobile pupils. Ophthalmoscopic examination revealed that 
the nerve heads were pale and had a definite yellowish hue. The arteries showed 
sclerosis consistent with her age, the veins were normal, and there was 
arteriovenous compression. No hemorrhages were seen. The results of t! 
mainder of the physical examination were unchanged. 

Six months after discharge from the hospital and eight months after the 
of the disease she was seen again. She had remained well since her last visit 
mild arthritic pains were easily controlled by salicylates. With loss of sig! 
appetite remained poor and she failed to gain weight. She moved about little b: 
of her poor vision. Vision had improved slightly, especially on the left; she 
now distinguish grossly between light and dark without the light being s' 
directly into the eyes. Examination revealed that the left pupil was slightly s: 
than the right and seemed to have some tone. The right pupil remained 
and immobile. The nerve heads now showed mottling with almost black pi 
over the lower halves. Otherwise observations were unchanged. Treatment 
discharge from the hospital has been with administration of large doses of vit 
B complex and C. 

Case 2'.—History.—B. W., a 64 year old housewife, entered the hospit’ on 
Aug. 6, 1946 complaining of pain across the forehead. She had been well until 
twelve weeks before admission, when she noticed a mild bilateral frontal headache. 
This was gradually progressive in severity and was only temporarily relieved by 
the usual analgesics. She described the pain as a severe throbbing ache concentrated 
at the temples. It seemed superficial and the skin over the temples and upper part 
of the forehead was sensitive to touch, especiaily along a swollen and nodular “vein” 
on each side. There was no hemicrania, nausea, vomiting, rhinorrhea or postnasal 
discharge. For ten days prior to admission she had had difficulty opening and closing 
her mouth because her “jaws seemed to stick.” She was unable to open her mouth 
more than one fingerbreadth. For the past week the skin of the upper third of the 
face seemed puffy, especially about the right eye. There had been smarting pains 
in the eyeballs, especially on movement of the eyes. This was more marked on the 
right than on the left. The eyes seemed more comfortable closed and in a darkened 
room. She had felt slightly feverish throughout her illness but had not taken her 
temperature. She thought she had lost a few pounds in weight. 

The past history, family history and review of systems were noncontributory. 

Examination.—Examination revealed a well developed and well nourished white 
woman complaining of severe headache. The skin was clear and not flushed. There 


7. Dr. Henry C. Knowlton permitted us to report this case. 
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was evidence of some recent loss of weight. The temporal arteries on both sides 

were swollen, firm and tortuous. There were multiple small nodules 2 or 3 mm. in 

diameter along the course of the arteries, usually at a turn in their tortuous course. 

Redness and nonpitting edema extended about 1 cm. to each side of the arteries 

along their entire course anteriorly. This whole area was tender to touch, especially 

over the nodules, where the tenderness was exquisite. Tenderness seemed to increase 

toward the origin of the arteries and was maximum over the temporomandibular 

joints. There was no tenderness over the mastoids or sinuses. The pupils were 

equal, round and regular and reacted well to light and in accommodation. The 

ras and conjunctivas were clear. There was constant lacrimation of the right 

The lids were voluntarily kept partly closed. Ophthalmoscopic examination 

ed clear media and normal-appearing retinas. The vessels were normal and 

rve heads well outlined. There were no hemorrhages, exudates or arterio- 

nicking. Examination of the oral cavity was impeded by the inability of the 

t to open her mouth more than 2.5 cm. between the upper and the lower 

No pharyngeal or tonsillar inflammation could be seen. There was slight 

ting edema with redness of the upper third of the face, especially on the 

| aspects of the mandibular angles and extending up over the upper part of 

ehead; this was more noticeable on the left. Cervical lymph nodes could not 

pated and adenopathy was not found elsewhere. Motion of the neck was 

The pulmonary fields were clear to percussion and auscultation. The 

showed a normal rate and rhythm, with a grade pulmonic systolic murmur. 

ood pressure was 150 mm. of mercury systolic and 80 mm. diastolic. No 

or viscera were palpated in the abdomen. There was a well healed appen- 

y scar in the right lower quadrant. The extremities were normal. Cranial 
function, reflexes and motor and sensory power were all normal. 


ntgen examination of the chest and temporomandibular joints showed no 
nalities. Roentgenograms of the anterior lower teeth showed moderate al- 
absorption but otherwise these teeth were normal; the remaining teeth were 


oratory Examination—A catheterized specimen of urine was normal on 
» analysis. The hemoglobin was 10.4 Gm. per hundred cubic centimeters ; 
1 blood cells numbered 3,550,000 per cubic millimeter ; the white blood cells, 
with a normal differential count. No more than 4 per cent eosinophils were 
n any one count. The erythrocyte sedimentation rate was 18 mm. in 20 
s and 29 mm. in 60 minutes (Cutler). Kahn and Hinton tests of the blood 
negative results. Blood nonprotein nitrogen was 30 mg. per hundred cubic 
leters, 

Treatment and Course.—During hospitalization the temperature took a swinging 
course between 98.6 and 100 F., reaching 99 F. just before discharge, after a thirteen 
day stay in the hospital. The pulse rate varied from 90 to 120 beats a minute. The 
respiratory rate was normal. The patient usually required three 1/8 grain doses 
(0.008 Gm.) of morphine sulfate per day to control her headache. On the morning 
of the second day she complained of being unable to see with the right eye. Her 
vision returned to normal in a few hours, however, and the transient blindness did 
not recur. She insisted on having the room darkened and spent most of her time 
lying in bed with her eyes closed though not sleeping. She ate poorly and com- 
plained that eating hurt her at the temporomandibular joints. 

A diagnosis of bilateral temporal arteritis was made on admission and symp- 
tomatic therapy was advised. The hospital course, however, seemed to indicate that 
some more active measures for the relief of pain would be required. She was seen, 
therefore, on the sixth hospital day by Dr. A. Price Heusner who advised section 
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of the temporal arteries. Accordingly, under local anesthesia with procaine hydro- 
chloride 3 cm. vertical incisions were made over the temporal arteries successively, 
exposing normal auriculotemporal nerves, hard, pale, slightly pulsatile and extremely 
tortuous temporal arteries and swollen tortuous veins. Of each artery 1.5 to 2 cm. 
was isolated between ligatures and removed together with the veins and perivascular 
sympathetic nerves. The wounds were closed by galeal sutures alone on the left 
and by galeal and skin sutures on the right side. The patient experienced slight 
nausea and vomiting after the second side was completed. Otherwise she felt well 
throughout the procedure and returned to the ward in excellent condition. 

Postoperatively her course was remarkable only for dramatic relief of her 
symptoms. There were transient swelling and redness of the left eye from the second 
to the fifth postoperative day. There was also some pain in the jaws, for which 
morphine was given on the evening of the first and second postoperative days. The 
headache, tenderness and swelling disappeared, and she was discharged on the 
seventh postoperative day, thirteen days after admission. 


Follow-up Study.—When seen one month after operation she was completely 


free of headache and other local symptoms. She was able to carry on all of her 
normal activities without discomfort. She still had an occasional low grade | in 
temperature in the afternoon. She had not regained her normal appetite though she 
had gained 1 pound (0.5 Kg.) in weight. There had been no further symptoms or 
signs referable to the eyes. Her legs felt somewhat stiff but she attributed this to 
enforced rest in bed. A few days befpre examination she had herpes labialis and 
aphthous stomatitis, which were almost healed. The radicles of the se ed 
temporal arteries were still nodular and firm but were not tender. The ov ng 
skin was still slightly discolored. Neurologic and ophthalmologic exami ns 
gave entirely normal results. Visual acuity was 20/200 in both eyes without g!as;es, 


corrected to 20/20 on the right and 20/30 on the left with glasses. 
Two and a half months postoperatively and five and a half months after onset 


of her disease she was again seen. The fever had subsided and there had been a 
marked improvement in her appetite and a general feeling of well-being. She last 
noted fever on October 15 and had felt well since that time, making the total! dura- 
tion of her disease five months. The temporal artery radicles were not tender and 
were less nodular. Vision and optic fundi were normal. The remainder oi the 
examination gave unchanged results. She was considered fully recovered. 
Pathologic Examination of Biopsy Specimens of Temporal Vessels —Sections 
of vessels fixed in formaldehyde were stained with hematoxylin and eosin and with 


Verhoeff’s elastic tissue stain. Multiple sections taken at various levels of the 2 


cm. sections of the temporal vessels revealed a variety of pathologic changes. Most 
of the sections (fig. 1) revealed one or two large arteries with their venae comites 
and periarterial nerves bound together in'a moderately dense granulomatous tissue. 
Scattered throughout this dense stroma are numerous small arteries, veins and 
nerves surrounded by a moderately dense infiltration of inflammatory cells. The 
density of this infiltrate varies considerably in different areas. There are many 
lymphocytes present and they predominate in the cellular reaction. In some places 
they are congregated in small foci. Occasionally they form cuffs about some of the 
small vessels. In most regions they are diffusely scattered throughout the stroma. 
Fibroblasts, histiocytes, epithelioid cells, eosinophils and occasional multinucleated 
giant cells are all scattered throughout the granulomatous tissue. Many of the 
multinucleated giant cells have a high ratio of nucleus to cytoplasm (figs. 2, 3, 4, and 
5). Some of them contain as many as 30 nuclei (fig. 4). 

Scattered throughout the granulomatous stroma are many small capillaries. 
Where these capillaries are most abundant there is considerable hemorrhage into 
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1 (case 2).—Right temporal artery and venae comites (Verhoeff’s elastic 
t stain, counterstained with Van Gieson’s connective tissue stain). The arteries 
ins are bound together by dense granulomatous tissues. There is reduplication 
internal elastic lamina of the arteries. The intima is thickened. There is a 
t hus in the lumen of one artery. Note the eccentric thickening of the vein at 
pper left side. The phlebitis involves that poriion of the vein which lies ad- 
to the periarterial granulomatous process. The detailed structure of this vein 

wn in figure 9. 





oF, 











Fig. 2 (case 2).—Left temporal artery (hematoxylin and eosin stain) ; granu- 
lomatous reaction showing irregular distribution of epithelioid cells, lymphocytes, 
fibroblasts and multinucleated giant cells with irregular contours, vacuoles and 
apparent fusion of giant cells. 
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Fig. 3 (case 2).—Right temporal artery (hematoxylin and eosin stain) ; granu- 
lomatous reaction composed of fibroblasts, epithelioid cells and mononuclear cells. 
Note multinucleated giant cells with irregular contours and peripheral distribution 
of nuclei. 











Fig. 4 (case 2).—Left temporal artery (hematoxylin and eosin stain) ; large 
multinucleated giant cell containing over 30 nuclei, lying adjacent to the internal 
elastic lamina and surrounded by mononuclear cells. 
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ig. 5 (case 2).—Left temporal artery (hematoxylin and eosin stain) ; foreign 
giant cell reacting to degenerating elastica. 








Fig. 6 (case 2).—Left temporal artery (hematoxylin and eosin stain); gran- 


ulomatous nodule in media. Note the hyalinization of the nutrient vessel at upper 
right side. Mononuclear cells predominate throughout the lesion. 
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the surrounding tissue. The endothelial cells lining these capillaries are moderately 
swollen and in some there is a double layer of cells. Occasional mitotic figures in 
these endothelial cells are evidence of active proliferation. Numerous polymorphon- 
uclear leukocytes and eosinophils are found in the lumens of the vasa vasorum. 
Some of these vessels show a loss in the continuity of the endothelial lining and a 
concomitant infiltration of polymorphonuclear leukocytes in the walls. Some of 
them have thickened hyalinized walls (fig. 6). The lumens of some contain hyaline 
thrombi. An occasional dilated lymphatic vessel is observed. Scattered throughout 
the granulomatous stroma are numerous small sharply circumscribed nodules 
usually showing some necrosis and containing lymphocytes, histiocytes, occasional 
eosinophils, an occasional polymorphonuclear leukocyte and a few scattered cells 











of granulomatous reaction showing numerous eosinophils. Note the granules 11 
cytoplasm of the eosinophils. The small deeply staining cells are lymphocytes 


Fig. 7 (case 2).—Left temporal artery (hema‘oxvlin and eosin stain) ; ) 


undergoing karyorrhexis (figs. 6 and 7). None of these nodules have the architec- 


tural pattern of tubercles. 


In those sections where the inflammatory reaction is least marked there appears 
to be a fairly sharp demarcation between the granulomatous tissue and the 
adventitia of the large arteries and veins (fig. 8). Where the inflammatory reaction 
is most marked the granulomatous tissue appears to replace the adventitia and, in 
some areas,’to replace a large part of the vessel wall. This is particularly true of 
the veins which lie adjacent to an active focus. Here the wall of the vein adjacent 
to the artery is at times almost completely replaced by granulomatous tissue while 
the opposite wall remains intact (fig. 1). In some of the involved veins the mus- 
cularis and intima contain numerous small vessels distended with erythrocytes. 
There are numerous small sca‘tered areas of hemorrhage. In some of the veins 
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hyalinized vasa vasorum penetrate the intima (fig. 9). In several of the veins there 
is an eccentric thickening of the intima with an infiltration of lymphocytes, histio- 
cytes, epichelioid cells and occasional polymorphonuclear leukocytes. The endothelial 
lining is disrupted in some areas and organizing thrombi are attached to the intima. 








ig. 8 (case 2).—Right temporal artery and venae comites ( Verhoeff and Van 
n stain); relatively healthy segment of artery with little evidence of granu- 
tous process, some reduplication of internal elastic lamina and slight intimal 
ening. Venae comites are well preserved. 











Fig. 9 (case 2).—Right temporal vein (Verhoeff and Van Gieson stain) ; htgh 
power enlargemen: of vein shown in figure 1. Note the granulomatous reaction 
adjacent to the periarterial structures. The vasa vasorum are numerous and hyper- 
trophied and penetrate the thickened intima. The opposite wall remains intact. 
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In some sections of the larger arteries the muscularis is essentially unaltered 
(fig. 8). In other sections there are sharply circumscribed granulomatous nodules 
replacing either a portion of, or the entire thickness of, the media (fig. 10). These 
nodules are similar to those described in the periadventitial tissues. They contain 
areas of necrosis, lymphocytes, histiocytes, epithelioid cells and occasional eosinophils 
and polymorphonuclear leukocytes. In one of these nodules there are numerous 
multinucleated giant cells. In some sections the media of the artery is partially 
replaced by pale acellular collagenous tissue which is surrounded by a variety of 
inflammatory cells (fig. 11). The media shows a focus of arteritis at the site of 
origin of smaller branches (fig. 12). 

In most of the arteries the internal elastic lamina is badly damaged (figs. 1, 10), 
12, 13 and 14). There is marked fragmentation of the elastica and reduplication 











Fig. 10 (case 2).—Right temporal artery (Verhoeff and Van Gieson stain). 
This section of artery is diffusely involved by the granulomatous process. At tlic 
upper right side the muscularis is thin and necrotic. The elastica is partially 
destroyed. This represents a potential site for the development of an aneurysm. The 
lumen is almost occluded by thrombus. 


frequently seen. In the area of the most intense inflammatory reaction the elastic 
lamina is missing (fig. 10). In many areas the elastic fibers are swollen, with the 
formation of sharply defined basophilic deposits resembling calcium (figs. 5, 8 and 
14). Multinucleated giant cells are numerous in these areas. In most of the sec- 
tions there is a fairly marked intimal thickening (figs. 10, 13 and 14). Where the 
muscularis is least involved the thickened intima consists of moderately dense col- 
lagenous tissue and the endothelial lining appears intact (fig. 8). Where the media 
is extensively involved by the granulomatous process the intima is diffusely infil- 
trated with inflammatory cells (fig. 10). In these areas the endothelial lining is 
frequently disrupted and organized thrombi are attached to the intima. 

Sections of the left temporal artery reveal extensive granulomatous involvement 
of the media at one level. There is a loss of continuity of the muscle fibers and 
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the internal elastic lamina is missing in this region. An aneurysmal outpocketing 
extends out into the periadventitial granulomatous tissue (fig. 13). There is 
scattered hemorrhage in the surrounding vessel wall. Sections of the right temporal 














ig. 11 (case 2).—Right temporal artery (hematoxylin and eosin stain). Pale 
lular collagenous tissue external to internal elastic lamina represents medial 
osis with minimal cellular response. 











Fig. 12 (case 2).—Left temporal artery (Verhoeff and Van Gieson stain). Ac- 
centuation of granulomatous process at the site of bifurcation of the artery. 
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Fig. 13 (case 2).—Left temporal artery (Verhoeff and Van Gieson stain 
dissecting aneurysm which penetrates the adventitia of the artery. Note the ¢ 
inflammatory reaction at this level. There are several “weak spots” in the media 





Fig. 14 (case 2).—Left temporal artery (Verhoeff and Van Gieson stain). The 
intima is markedly thickened. The lumen is almost obliterated. Numerous multi- 
nucleated giant cells are found external to the fragmented elastica. The media re- 
veals necrosis with minimal cellular reaction. 
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artery reveal a similar destruction of the media and elastica with less marked 
outpocketings from the lumen (fig. 10). No deposition of hemosiderin or phagocyto- 
sis of erythrocytes is found in any of the sections. 

CasE 3°.—J. McC., a 79 year old man, was admitted to the hospital on March 5, 
1947 because of headaches. He had been well except for “prostatism” relieved by 
perineal prostatectomy about a year prior to admission. Ten weeks before admission 
there rather suddenly developed a severe, throbbing, and constant bitemporal head- 
ache. His scalp was so tender that he could not comb his hair. Five weeks before 
admission he noticed occasional blurring of vision and ten days before admission he 

| diplopia. Shortly after admission he became completely blind in the right eye. 

Examination revealed tortuous, swollen, tender and red temporal arteries bi- 

terally with discoloration and induration of the overlying skin. Ophthalmoscopic 
imination revealed a normal condition on the left. On the right both arteries 
| veins were narrow; there was a large flame-shaped hemorrhage over the disk ; 
retina showed numerous petechiae and some diffuse edema. The remainder of 
‘xamination gave essentially normal results. 
|_aboratory study revealed: hemoglobin, 54 per cent, 3,250,000 red blood cells per 
millimeter and 10,400 white blood cells, with a normal differential count. There 
2 per cent eosinophils. The erythrocyte sedimentation rate (Westergren) was 
um. per hour. The urine showed albumin (1+), 5 to 10 red cells and 10 to 15 
e cells per high power field in the sediment. The spinal fluid was under normal 
sure and chemically and serologically normal, with 28 mg. protein per hundred 
centimeters. 
during his stay in the hospital he had a low grade fever. A biopsy specimen of 
temporal artery on the right was taken with the patient under local anesthesia 
caused relief of the headache almost immediately. The low grade fever and 
Iness persisted. 
‘athologic study of the biopsy specimen of the temporal artery revealed active 
ritis characterized by scarring of the adventitia, active chronic granulomatous 
mmation of the media with the development of multinucleated giant cells, and 
terative endarteritis in which there was mucoid intercellular deposit. The 
logic diagnosis was “temporal arteritis.” 
ASE 4.—A. S., a 67 year old housewife was admitted to the hospital on March 8, 
because of headache and blindness. She had been well until November 1946 
general weakness led to study of the blood. Anemia, which was not further 
fied, was found and intramuscular injection of liver extract was said to have 

‘ected the weakness and the anemia. In December 1946 severe and constant head- 

he developed rather suddenly over the vertex. This soon shifted to a severe, 
bbing, constant bitemporal ache. Fever with a temperature of 101 F. was noted. 
» weeks before admission she noticed a “smoke screen” before the right eye and 
me blind in that eye. She was totally blind in this eye for a week and then 
mn improved to the point where she could distinguish objects grossly. 

Examination revealed tortuous, swollen, red and tender temporal arteries bi- 
laterally with discoloration and slight induration of the overlying skin. Ophthal- 
moscopic examination of the left eve gave normal results for her age. The right 
optic disk was pale and there was some edema of the retina, but no hemorrhages 
were seen. The remainder of the examination gave essentially normal results. 

Laboratory study revealed : hemoglobin, 60 per cent, 3,150,000 red blood cells per 
cubic millimeter and 9,700 white blood cells, with a normal differential count. 
Eosinophils were not seen. Routine urinalysis gave entirely normal results. The 


8. Dr. Sigfried Thannhauser permitted us to report this case. 
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erythrocyte sedimentation rate (Westergren) was 132 mm. per hour. Roentgeno- 
grams of the chest, skull and gastrointestinal tract showed them to be normal. 

During her stay in the hospital she had a low grade fever. Those observing her 
felt that there was definite improvement in the vision of her right eye even during 
a short period of observation. Her headache was not excessively severe, and she 
was discharged on symptomatic therapy. 

Case 5.—E. H., a 75 year old widow, was admitted to the hospital on March 25, 
1947 because of headaches. She had been well until two months prior to admission, 
when severe, constant, throbbing bitemporal headache developed. She had tender- 
ness of the scalp with some swelling in the temporal regions and of the left ear. 
The swelling had subsided but the headache persisted, especially on the left. There 
were no visual symptoms. 

Examination revealed a swollen, tortuous and tender left temporal artery. On 
the right the temporal artery was hard, “stringlike,” and without pulsation. There 
were slight induration and discoloration of the overlying skin. Ophthalmoscopic 
data were normal for her age. The remainder of the examination gave normal 


results. 
Laboratory study revealed: hemoglobin, 78 per cent, 4,310,000 red blood cells 
cubic millimeter and 10,000 white blood cells, with a normal differential count. There 
was 1 per cent of eosinophils. The erythrocyte sedimentation rate (Westergren) \ 
37 mm. per hour. Routine urinalysis gave entirely normal results. Roentgenogr: 
of the skull showed slight hyperostosis frontalis interna. 
It was thought that her disease was subsiding spontaneously. She was theref 
discharged on symptomatic therapy. 


SUMMARY OF THE REPORTED CASES 


The five cases reported seem to fulfil the essential criteria of the 
disease entity temporal arteritis. Four of the patients were women and 
all were within the age range of previously reported cases. The typical 
systemic symptoms of fever, malaise, anorexia, loss of weight and weak- 
ness were present in all. All showed tenderness, swelling, redness and 
nodularity of the temporal arteries bilateraily. In case 1 the rapid 
erythrocyte sedimentation rate, the great and sustained loss of weight, 
and the microscopic hematuria suggested the possibility of diffuse arterial 
disease. The patient recovered, however, and is now—twelve months 
after the onset of the disease—reasonably well. She has had persistent 
blindness which seems to be improving slightly. She has failed to regain 
weight but does not eat well because of the loss of zest for food incident 
to loss of vision. Her condition at present would seem to rule out active 
generalized arterial disease. 

Case 2 seemed to follow a typical course, including the dramatic relief 
of headache and local symptoms afforded by section of the temporal 
arteries. Systemic symptoms persisted for about two months post- 
operatively and then subsided. This probably represents simply the 
normal course of the disease, only the local symptoms being benefited 
by operation. Transient unilateral blindness occurred in this case before 
operation but disappeared in a few hours without therapy. Examination 
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of the biopsied vessels revealed the occurrence of secondary phlebitis 
and arterial aneurysm; the latter has not been described previously as 
present in temporal arteritis. 

Case 3 is typical and also demonstrates the relief of local symptomatol- 
ovy which biopsy affords. Case 4 is of particular interest in that there 
was complete blindness in one eye for a week with unusually complete 
return of vision in that eye. As a rule blindness of more than a few 

irs’ duration in this disease has been permanent. Case 5 demonstrates 

nild but typical case of temporal arteritis with the disease apparently 
fined to the temporal arteries. 

Che essential data of all the cases reported to date have been sum- 

ized in table 1. This includes the 43 cases found in the literature 

our 5 cases. Analysis of the data thus presented reveals the definite 
ormity of the clinical features of the disease. These clinical features 

presented for the sake of brevity in table 2. 

The essential data concerning 9 other cases similar to, and in some 

s, perhaps identical with, temporal arteritis are presented in table 3. 

se cases have been excluded from the temporal arteritis group. The 

reported by Paviot, Chevallier, Guichard and Damez® was clinically 
stinguishable from temporal arteritis. A mitral heart murmur was 

d during the course of che disease and the patient was treated effec- 

y with salicylates, which led the authors to believe that all his symp- 

s were rheumatic manifestations. Biopsy was not done, and this 

has been excluded only because of insufficient data. Similarly 

.vany’s!® case was, from the data given, indistinguishable from tem- 

l arteritis, and he implied that other cases had been seen. The data 

» inconclusive, however, and the case was therefore excluded. Bar- 

rd‘' has reported a case with autopsy observations consisting of 

eritis of the coronary, cerebral and retinal arteries, which was his- 
tologically similar to that of temporal arteritis. Although tubercle bacilli 
were not demonstrated, Barnard believed the disease to be tuberculous 
arteritis. Headache and “erysipelas of the face” were mentioned clinically 
but pathologic data on the temporal arteries were not given, and hence 
this case has been excluded. The mesaortitis described in the cases of 
Sproul and Hawthorne !? and the “giant cell arteritis” described by Gil- 
mour'® have been referred to as being similar to temporal arteritis! 


9. Paviot, J.; Chevallier, R.; Guichard, A., and Damez, M.: Lyon med. 
154:45-51 (July 15) 1934. 
10. Chavany, J. A.: Presse méd. 44:347-348 (Feb. 29) 1936. 
11. Barnard, W. G.: J. Path. & Bact. 40:433-436 (May) 1935. 
12. Sproul, E. E., and Hawthorne, J. J.: Am. J. Path. 13:311-323 (March) 
1937, 
13. Gilmour, J. R.: J. Path. & Bact. 53:263-267 (Sept.) 1941. 
13a. Cooke and others.2 Chasnoff and Vorzimer.* 
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without involvement of the temporal arteries. There are qlso differences 
in age group, symptomatology and pathology which justify the exclusion 
of these cases from the temporal arteritis group. 
COMMENT 

In the fifteen years since Horton, Magath and Brown! first described 
“arteritis of the temporal arteries’ as a disease entity 43 cases which 
seem to warrant this designation have been reported (table 1). Many 
other cases have undoubtedly been recognized and not reported, yet the 
disease is relatively rare. Critical analysis of the cases reported to date 
has establishel certain facts about the disease. The constancy with 
which the major clinical features have been found is striking. With the 
exceptions of the occurrence of blindness and a definite though smal 


Il 
mortality, the general clinical picture corresponds closely to the original 
' 
4 


description of the disease. The symptoms may be conveniently divide: 
into local and systemic. Local symptoms have consisted of severe, thro- 
bing headache with swollen, tender, nodular and thrombosed temporal 
arteries and pain in the adjacent structures such as the scalp, face, jaws, 
eyes and temporomandibular joints. Systemic symptoms of fever, malai 
weakness, anorexia and loss of weight have appeared almost constantly. 
The initial complaints were about equally divided between local and sys- 
temic ; 26 patients presented themselves with systemic symptoms and 25 
with headache; 5 had both local and systemic symptoms. In 2 cases 
blindness was the presenting complaint. Local signs of inflammation of 
the temporal arter‘es frequently postdated the pain by a few days to 
several weeks. Systemic symptoms have occurred a few weeks or e\en 
a few months before the local signs became apparent. Thus prolonged 
observation may be required in order to ascertain the diagnosis. Once 
the characteristic changes in the temporal arteries have developed, the 
diagnosis is obvious and other conditions need not be seriously considered 
in the clinical differential diagnosis. The duration of the disease has 
varied from eight weeks to thirty months. The average duration for the 
reported cases was seven and three-quarters months. 

The etiology of temporal arteritis, as of most other forms of arteritis, 
remains unknown. Horton and his co-workers ! found actinomyces from 
culture of the biopsy specimens of the first 2 cases but concluded after 
study that this was probably a contaminant. McDonald and Moser™ 
found Staphylococcus aureus, Bowers! found “gram-positive cocci in 


14. MacDonald, J. A., and Moser, R. H.: Ann. Int. Med. 10:1721-1726 (May) 
1937. 

15. Bowers, J. M.: Arteritis of the Temporal Vessels: Report of a Case, Arch. 
Int. Med. 66:384-392 (Aug.) 1940. 

16. Dick, G. F., and Freeman, G.: Temporal Arteritis, J.A.M.A. 114:645-647 
(Feb. 24) 1940. 
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clusters,” and Dick and Freeman !* found Streptococcus viridans. No 
organism has been found consistently or in a significant number of cases. 
Cultures of the biopsy specimens of the artery segments have not been 


taken in most cases. There is no clinical evidence to indicate that allergy 
is a factor in the etiology and no case in which there was significant 
eosinophilia in the peripheral blood has been reported. Of the 43 reported 
ises hypertension was present in 5, coronary heart disease in 4, diabetes 
2, asthma, intermittent claudication, paralysis agitans, eczema of the 
», and polyneuritis each in 1 case. Oral sepsis has been emphasized 
n 3 cases, and in most reports the status of the teeth is not mentioned. In 
‘fant’s 17 case 1 there was a definite exacerbation of symptoms after 
action of an infected tooth. The disease has occurred in edentulous 
tients, however, so that the possibility of oral sepsis per se being the 
ogic factor seems remote. Distant foci of infection including oral 
sis, with or without bacterial allergy, have been hypothesized as being 
ogically significant.’ As yet the hypothesis is unproved. The fact 
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ig. 15.—Schematic diagram of the temporal artery and its branches. 


th’'s disease occurs apparently only in the older age group, of 55 to 
ears, would suggest that degenerative arterial disease is at least as- 
ated with it and perhaps predisposes to it. Trauma to the temporal 
eries, predisposed by their superficial location and marked tortuosity, 

, possibly be a factor in the pathogenesis of the lesion. 

Laboratory findings in the disease are quite constant but not diagnos- 
tic. There is usually a mild anemia and a mild to moderate leukocytosis 
with a preponderance of polvmorphonuclear leukocytes and some “shift 
to the left.” The sedimentation rate is usually moderately increased 
and may be extremely rapid. 

The inflammatory process in the temporal arteries is the characteristic 
and dominant feature of the disease. Evidence of arteritis of other 
branches of the external carotid artery has been stressed by some authors, 

17. Profant, H. J.: Ann. Otol., Rhin. & Laryng. 53:308-325 (June) 1944. 
18. Curtis, H. C.: Am. J. Med. 1:437-446 (Oct.) 1946. 
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notably Kilbourne and Wolff.1® The clinical symptomatology suggested 
that other cranial vessels were involved. Careful study of the anatomic 
distribution of the temporal arteries (fig. 15) shows that this is not neces- 
sarily true. The first branch of the temporal artery is the transverse 
facial artery, which if involved would explain the pain over the face. Two 
small branches then go to the masseter muscle and the temporomandibular 
joint, thus explaining the difficult mastication and pain in the jaws and 
temporomandibular joints. Pain and redness around the eyes and over 
the forehead and scalp may be accounted for by the involvement of the 
anterior temporal branches and their tributaries. Similar symptoms over 
the parietal and occipital regions may be attributed to the posterior 
branches and their tributaries. Phlebitis probably contributes to local 
edema for, although it has been denied by most investigators, phlebitis 
has been found by some”® and was demonstrated in our case 2. Arteritis 
of the occipital artery has been assumed by some”! but never proved. In 
1 case? biopsy was attempted but diseased vessels could not be demon- 
strated. The symptomatology suggesting such involvement may have 
been due to arteritis of the smaller radicles of the posterior tempor: 
branch. 

Definite evidence of arteritis in vessels other than the branche: 
the temporal artery in cases not autopsied is sparse despite genei: 
agreement that there must be some generalized arteritis. Lack of pulsa- 
tion in the dorsalis pedis and posterior tibial arteries has been pointed 
out but is of a questionable significance in this age group. Dantes** 
noted an area of thickening on the right dorsalis pedis artery in his case. 
Tenderness was not mentioned and biopsy could not be performed. The 
question of radial artery involvement was raised in Jenning’s”® case 1, 
and Scott and Maxwell** mentioned tenderness along the course of the 
arteries of the arm. In case 6 of Cooke and his associates? a radial arteri- 
tis was actually found at autopsy. The presence of pains in the joints 
and muscles and generalized pain in the limbs has been offered as evi- 
dence of brachial and femoral arteritis, but this has not been confirmed. 
Residual arthralgia was noted in 1 case.25 Coronary and mesenteric 


19. Kilbourne, E.D., and Wolff, H. G.: Ann. Int. Med. 24:1-10 (Jan.) 1946. 

20. Chasnoff and Vorzimer.* Heusner.*@ 

21. (a) Chasnoff and Vorzimer. (b) Bowers.* (c) Sprague, P. H., and 
MacKenzie, W. C.: Canad. M. A. J. 43:562-564 (Dec.) 1940. 

22. Dantes, D. A.: Temporal Arteritis, J.A.M.A. 131:1265-1269 (Aug. 17) 
1946. 

23. Jennings, G. H.: Lancet 1:424-428 (Feb. 19) 1938. 

24. Scott, T., and Maxwell, E. S.: Internat. Clin. 2:220-223 (June) 1941. 

25. Hoyt, L. H.; Perera, G. A., and Kauvar, A. J.: New England J. Med. 
225:283-286 (Aug. 21) 1941. 
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arteritis have been mentioned in the fatal cases; yet in no case has coro- 
nary or mesenteric thrombosis been reported in the course of the disease. 
Increasing angina pectoris was not noted in cases with preexisting angina. 
Cerebral arteritis has been hypothesized by Bowers,!® Chasnoff and 
Vorzimer® and others?® but is rather difficult to evaluate. The usual 
symptoms which led to the assumption of cerebral involvement were 
mental confusion, depression and lassitude which, in the face of anorexia 
with concomitant deficiencies, dehydration and fever, especially in the 
ave group involved, require extremely careful evaluation. Cooke and 
his co-workers? found a spinal fluid protein of 130 mg. per hundred 
cubie centimeters in their case 1. In cases 2 and 4 there were significant 
elevation of protein (70 mg. per hundred centimeters) and in cases 5, 6 
and 7 values were normal. In our cases 1 and 3 values were normal 
ivr the spinal fluid protein. In cases 3 and 6 of Cooke and his associates,? 
with a high spinal fluid protein in one and with a normal spinal fluid 
protein in the other, there was definte cerebral arteritis at autopsy. It is 
} interesting to note that of the 6 patients who died of or during the 
disease, 4 died of cerebral vascular accidents. 
Disease of the retinal vessels in temporal arteritis is common and is 
t! » most formidable complication seen in the nonfatal case. Blindness 
w.s found in 13 of the 43 previously reported cases and in 3 of our cases, 
‘tal incidence of 16 of 48 cases, or 33.3 per cent. In 9 of these cases 
badness was bilateral and in 7, unilateral. In a few cases gross percep- 
tion of light has returned, as in our case 1. Transient amaurosis for a 
few hours has also been noted and was exemplified in our case 2. This 
is presumably due to spasm of the retinal vessels. Blindness lasting for 
a ‘veek and subsequently subsiding was found in our case 4. This is un- 
usttal, and no good explanation is apparent. Perhaps vasospasm of longer 
duration led to ischemia and edema of the retina producing blindness until 
the edema subsided and permitted return of function to those nerve fibers 
not irreversibly damaged. Other ocular symptoms such as scotomas, 
aching of the eyes, diplopia, pain on motion and photophobia are of fairly 
common occurrence. The mechanism of blindness is not well understood. 
Patients often complain of “spots,” blind spots, or quadrantic field 
defects prior to loss of vision, which is usually described as “a shade 
being gradually drawn.” Careful ophthalmoscopic findings have not 
been recorded in many cases. THere is no proof that the process spreads 
from the temporal artery along vascular pathways to the artery of the 


26. (a) Scott and Maxwell.* (6b) Gordon, L. Z., and Thurber, D. C.: 
Temporal Arteritis: Report of a Case and Comparison with Respect to Peri- 
arteritis Nodosa, Arch. Path. 42:402-411 (Oct.) 1946. (c) Post, L. T., and 
Sanders, T. E.: Tr. Am. Ophth. Soc. 41:241-250, 1943. (d) Curtis.” 
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retina. A possible pathway for such extension from the temporal to the 
retinal vessels has been pointed out by Johnson, Harley, and Horton,** 
who state that “the anterior deep temporal arteries have an anastomosis 
with the lacrimal branch of the ophthmalic artery” which gives off the 
central artery of the retina as well as the anterior and posterior branches 
to the optic nerve. The anterior deep temporal artery is usually a branch 
of the internal maxillary artery. The former does have a large anas- 
tomosis with the middle temporal branch of the temporal artery so that 
the pathway is complete though extremely indirect. Thus far no case of 
blindness in either eye has been reported without arteritis of the cor- 
responding temporal artery. Longitudinal extension along the pathway 
mentioned from the temporal to the retinal arteries has not been den 
strated but this method of spread elsewhere has been suggested by p 
mortem findings.? Since blindness is usually a late manifestation of 
disease, section of the middle temporal branch of the temporal ar 
early in the course of the disease might conceivably be of some prophy 
tic value against the development of blindness. 

Wagener** has reviewed carefully and comprehensively the sul 
of blindness in temporal arteritis. He classifies the lesions into t! 
groups: closures or thromboses of the central! artery of the retina o 
branch arterioles, ischemic optic neuritis and an indeterminate gr: 
He also reviews the cases with blindness thus far described, class 
them and describes the ophthalmoscopic findings in each. All blindn 
in this disease must be attributed in the final analysis to retinal or 0 
nerve ischemia secondary to arteritis. The only histologic ocular fi 
ings which are available are those of case 6 of Cooke and associates,” \ 


‘ 


found that the “optic nerves showed marked softening” and “the lw 
(of both retinal arteries) was obliterated by cellular fibrous tissue « 
viously formed during the organization of a thrombus” (see Cooke a 
associates,” fig. 7). No treatment or prophylactic measures for the bl) 
ness have been offered. Johnson, Harley and Horton * believe vasodila- 
tor drugs to,be ineffective and even harmful. Our first patient became 
blind in spite of treatment with amyl nitrate and nicotine acid. 

An evaluation of temporal arteritis as a possible pathologic entit) 
must include the distribution of the lesions as well as the histologic varia- 
tions. There are relatively few histologic lesions which are pathognomonic 
of a single disease process. The tissues of the body are capable of reacting 
to noxious stimuli in a limited number of ways. The arteries and veins 
are no exception to this rule. Similar histologic patterns may be produced 


by a wide variety of stimuli. Conversely, a variety of patterns may be 


27. Jahensen, R. H.; Harley, R. D., and Horton, B. T.: Am. J. Ophth. 26:147- 


151 (Feb.) 1943. 
28. Wagener, H. P.: Am. J. M. Sc. 212:225-228 (Aug.) 1946. 





CROSBY-W ADSWORTH—TEMPORAL ARTERITIS 457 
produced by apparently identical stimuli in different persons under dif- 
ferent circumstances. There are apt to be considerable variations in the 
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lig. 16.—The distribution of the arteritis in autopsied cases : 4, Cooke and others, 
case 3; B, Cooke and others, case 6; C, Sproul’s case. 


response to a single etiologic agent in the acute, subacute, chronic and 
healed phases of a disease process. The histologic appearance at any 
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specific time is dependent not only on the character, virulence, concen- 
tration, duration of action and site of action of the noxious agent but 
also on the resistance of the host and the reaction capacity of the par- 
ticular organ affected. Any attempt, therefore, to correlate histologic 
pathology with the disease process necessitates the integration of the 
local lesion and the distribution of such lesions with the general effect on 
the host and should include the general clinical picture. 

In 28 of the 48 reported cases of temporal arteritis the only demon- 
strable vascular lesions were in one or both of the superficial tempora! 
arteries. Second in frequency of involvement is the central artery of the 
retina which has always been accompanied by temporal arterial disease 
on the same side. In relatively few cases have other vessels been studic«| 
histologically. There are, however, certain observations which show 
that this vascular disease is not limited to the temporal arteries and th 
branches. In the 4 patients who have been examined at the autopsy ta 
vascular lesions similar to those examined in biopsy specimens of the 
temporal arteries have been found in other vessels of the body (fig. | 
The group of cases reported by Cooke and associates ? form an im) '- 
tant link in the development of our appreciation of this process a- 4 
potential widespread vascular disease. Their 7 patients ranging in ave 
from 66 to 73 years all showed inflammatory lesions of the temporal 
artery. Confirmatory biopsies were performed in 6 of the 7 cases. In 6 
cases there were symptoms suggesting a generalized arterial disea 
In 2 of these patients this was confirmed by postmortem examination. .\ 
characteristic histologic picture was noted in the aorta, temporal, radi«! 
subclavian, femoral, coronary, renal, retinal and mesenteric arteries (ig. 
16 A, B). In the case reported by Sproul ?® there was involvement of 
the temporal, carotid, innominate, subclavian, pulmonary, celiac, mesen- 
teric, renal and iliac arteries as well as involvement of the aorta (fig. 
16 C). In the case reported by Chasnoff and, Vorzimer® autopsy was 
said to have revealed changes in other vessels similar to those which had 
been previously seen in the temporal arteries. The distribution of these 
lesions has not yet been published. 

Although the etiologic agent responsible for temporal arteritis has 
not yet been demonstrated, the vascular lesions are sufficiently uniform 
to substantiate the clinical concept that this disease stands apart from 
other known vascular diseases. In temporal arteritis there in a granulom- 
atous type of reaction involving all coats of the artery, usually greatest 
in the media. Areas of necrosis are accompanied by a diffuse infiltration 
of lymphocytes, plasma cells, occasional eosinophils and occasional poly- 
morphonuclear leukocytes. The mononuclear cells seem to predominate 


29. Sproul, E. E.: New York State J. Med. 42:345-346 ((eb. 15) 1942. 
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in the cellular infiltrate. Multinuclear giant cells are conspicuous com- 
ponents of the lesion (fig. 2) although they are vastly outnumbered by 
the mononuclear cells. The necrosis of the media appears to develop in 
small foci. Massive necrosis of the media has not been observed. The 
lesion apparently extends rather slowly and the host is usually able to 
repair the damaged tissue as the process extends along the vessel. Granu- 
lation tissue is formed and is eventually replaced by scar tisue. The 
cellular reaction apparently depends on the stage of the process. Al- 
though many types of inflammatory cells are found it appears significant 
that mononuclear cells predominate in the picture. Multinucleated giant 
s appear to be formed from the proliferating endothelial cells lining 
the newly formed capillaries. The internal elastic lamina seems to act 
a> a buffer but as an incompletely effective barrier to involvement of the 

ma. As the process extends through the internal elastic lamina the 

ma becomes vascularized and fibroblastic proliferation appears stimu- 

d. 

With further extension of the inflammatory process into the intima 

re may be destruction of the endothelial lining and the development 

thrombi with obliteration of the lumen. The inflammatory process 

e ‘ending through the periadventitial tissues surrounds but does not 
ear to penetrate the periarterial nerves. Compression of these nerves 
nflammatory tissue may contribute to the excruciating pain of which 
se patients complain. 

[t is difficult to evaluate the role of the vasa vasorum in this process. 

» granulomatous nodules are, for the most part, found in the distri- 

‘ion of the vasa vasorum, i. e. in the media and adventitia. Many of 

se nutrient vessels reveal striking changes. Some of them show an 
intlammatory infiltration of their walls, but no fibrinoid necrosis is seen. 

me of them have thickened hyalinized walls suggesting a lesion that is 
of longer duration than that of the surrounding inflammatory reaction. 
It is possible that the disease process arises in and spreads by way of 
these nutrient vessels. It is to be noted, however, that the vasa vasorum 
in close proximity to one another are not uniformly affected but show 
considerbale variation in histologic appearance. 

Phlebitis has rarely been mentioned as a complication of temporal 
arteritis. In 2 of the cases reported by Horton and Magath * there was 
evidence of phlebitis in one of the retinal veins with the development 
ot hemorrhage and exudates. In case 3 of Cooke and associates ? there 
was involvement of the femoral vein with fibrosis and recanalization. 
No other reports of venous involvement in temporal arteritis have been 
found. In fact, the absence of phlebitis has been mentioned 1° as one of 
the points of differentiation between this process and that found in throm- 
boangiitis obliterans. The phlebitis which has been observed in the venae 
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comites of the temporal artery appears to be a secondary lesion spread 
by direct extension of the periarterial granulomatous process. The por- 
tion of the vein adjacent to the artery may be severely involved while 
its opposite wall remains intact (figs. 1 and 9). The severe and extensive 
involvement of the periadventitial tissues leads us to believe that phlebitis 
will be demonstrated more frequently if the accompanying veins are care- 
fully examined. 

It is surprising that no previous reports of temporal arteritis have 
shown the production of aneurysms. A process which destroys the media 
with multiple areas of necrosis might be expected to facilitate the de\ 
opment of such a process. The rarity of its occurrence may be due to the 
marked desmoplastic reaction in the granulomatous tissue, to the tendency 
for the destructive process to be limited by the internal elastic lamina 
to the strengthening of the arterial wall by the collagenous intimal thi 
ening. 

Although temporal arteritis appears in an age group in which we 
pect to find arteriosclerosis, there is nothing in the les‘ons in most cases 
of temporal arteritis to suggest that the degenerative lesions of athero- 
sclerosis play a part. In cases 3 and 6 of Cooke and associates ? arteritis 
seemed more intense in the region of the atheromatous plaques. ‘| 
state that in some areas “there seemed to be a combination of ather 
and arteritis.” That atherosclerotic lesions have been demonstrated 
other vessels in those patients is only to be expected. 

There is little to suggest any relationship to tuberculous, syphility 
rheumatic arteritis. No tubercles, gummas or Aschoff bodies have 1: 
associated with the lesions of temporal! arteritis. None of the patients 
have shown positive serologic reactions for syphilis. In none of the cases 
has there been any evidence of active tuberculosis. The age group, the 
size of the involved vessels and the paucity of inflammatory lesions in the 
intima serve to separate the lesions of temporal arteritis from those of 
rheumatic arteritis. 

In thromboangiitis obliterans the large vessels of the lower extremi- 
ties of young or middle-aged adults are involved by a diffuse panarteritis 
and phlebitis. In some respects the process is similar to that seen in 
temporal arteritis. It appears to start in the adventitia and progress 
through the media to the intima. The steadily progressive process re- 
sults in thrombosis and obliteration of the arteries and veins with eventual 
obliteration of the blood supply to the affected part. Giant cells are 
frequently seen in the granulomatous reaction in the media. 

In the acute nonsuppurative arteritis occasionally seen in typhoid 
fever, scarlet fever, diphtheria and pneumonia the process appears to 
arise in the intima and is frequently followed by thrombosis. There is 
usually a subintimal connective tissue proliferation accompanied by an 
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exudate of mononuclear cells which may extend throughout the vessel 
wall. Similar lesions may be found in typhus fever, Rocky Mountain 
spotted fever, disseminated lupus erythematosus, dermatomyositis and 
in reactions to the sulfonamide compounds. These lesions, however, are 
usually widespread and are commonly found in the arterioles, smaller 
aiteries and venules. They are characterized by a fibrinoid type of 
‘rosis in which fibrin-like material is deposited in the wall of the ves- 
se. There is usually a perivascular lymphocytic infiltration about the 


ne 


rioles and venules. 

In periarteritis nodosa there is predilection for the muscular type of 
mcdium and small size arteries which supply the viscera. Thi¢ process 

ears to originate in the adventitia and spreads throughout the wall, 

ducing areas of necrosis in the media. Aneurysms are commonly pro- 
ed. Thrombosis, rupture and hemorrhage are frequently seen. The 
c ‘ular exudate depends on the duration of the process. Although poly- 
» »rphonuclear leukocytes and eosinophils frequently predominate, these 
s may be replaced later by plasma cells and lymphocytes. Giant cells 
sometimes reported but usually do not form a conspicuous part of 
picture. The process tends to be rapidly progressive, and most cases 
«| fatally within a year or two. 
(he panarteritis seen in extremities subjected to rapid vibration by 
instruments as the pneumatic drill is different from that seen in 
oral arteritis. In the former there is an extensive infiltration of all 
cuts of the vessel with thrombosis and sometimes recanalization. Recent 
s\idies showing the production of arterial lesions by the injection of 
{eign proteins *° suggests that a nonspecific arteritis with many of the 
hi tologic characteristics of temporal arteritis may be produced experi- 
mentally. 

\lthough certain similarities are noted in the histologic structure of 
the pathologic process of temporal arteritis and in that of other non- 
suppurative inflammatory diseases of the arteries, the total picture is 
sufficiently different to warrant separate classification of this disease 
process. In some patients many vessels may be involved, but the sym- 
tomatology is largely an expression of the involvement of the temporal 
arteries and sometimes of the retinal arteries. The pathologic process, 
although not pathognomonic of this disease, is usually distinctive. 

Although temporal arteritis is not entirely benign, as Horton, Magath, 
and Brown! originally believed, its relative benignity is borne out by 
review of the cases thus far reported. In the 43 reported cases plus our 
5 cases only seven deaths occurred, one of which we exclude from the 
disease mortality. This case was first described by MacDonald and 
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Moser !* and later by Post and Sanders.?®, The patient lived six years 
after the disease had apparently subsided and died of a cerebral vascular 
accident. In 1 of Horton and Magath’s cases * and in Jenning’s case 2 *8 
the patient died of unrelated causes some time after the temporal arteritis 
had subsided. 

Sproul’s °° patient died of congestive heart failure and pneumonia 
eight weeks after the onset of his disease. He also had diabetes mellitus 
and coronary heart disease but, since there was evidence of generalized 
arteritis, this case has been included as a fatality. Chasnoff and Vorz 
mer’s ® patient died fourteen months after the onset and three month 
after the apparent subsidence of temporal arteritis. Postmortem exam 
nation showed generalized arteritis, and this case has been included : 
computing the disease mortality. Among the cases of Cooke and |! 
co-workers 7, cases 3 and 6 showed definite generalized arteritis. 
case 2 the patient died shortly after the onset of the disease, and px 
mission for necropsy was not obtained. It was assumed that he dic 
of the disease. These 3 cases are included in computing the dise: 
mortality. Similarly Curtis’ ?* patient died three and one half mont 
after the onset of the disease with generalized arteritis and is included 
a fatality. This makes a total of six deaths attributed to the diseas 
in 48 cases, or a disease mortality of 12.5 per cent. In comparison wi! 
other forms of generalized arteritis this is a very low mortality. Cor 
pared with systemic diseases in general in this age group, the process 
relatively benign. The fact that it is not entirely benign should, howeve’. 
be recognized. 

All methods of treatment to date have been ineffective with the exce; - 
tion of section of the temporal arteries. The therapeutic measures which 
have been tried are: administration of salicylates, and of liver by mouth 
and injection, potassium and sodium iodide, arsenic, mercury, “prontosil” 
(azosulfamide), sulfanilamide, sulfathiazole, vitamins A, B complex, and 
D, acetophenetidin, cobra venom, amyl nitrite and nicotinic acid, and 
finally section of the temporal vessels. In 1 case 1 the Sanders oscillating 
bed was used with apparent improvement in that case. Biopsy was first 
utilized for diagnostic purposes but was found useful for therapy. Sec- 
tion of the temporal arteries may be done easily under local anesthesia. 
Two or 3 cm. of the artery should be resected between ligatures together 
with the vein and the perivascular sympathetic nerve fibers close to the 
origin of the artery but above the branches to the masseter muscle and 
the temporomandibular joint (fig. 15). This is also above the site of 
origin of the transverse facial artery and the middle temporal artery. It 
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corresponds to the area of skin just anterior to the superior margin of the 
pinna of the ear, Interruption of the perivascular sympathetic nerve 
fibers has been given as the reason for relief of local symptoms. In most 
cases relief of headache, local pain and tenderness has been obtained after 
section of the affected vessels. At times it is dramatic, as it was in our 
case 2. The systemic symptoms are not relieved by this procedure, how- 
ever, and they usually persist for what would presumably correspond to 
lie natural course of the disease. 
The homogeneity of the cases thus far reported warrants classifica- 
of temporal arteritis as a distinct disease entity. Horton, Magath, 
Brown ! chose to await observation of more cases before the “con- 
mn is dignified by nomenclature.” The question has been raised, 
ibly by Dantes 2?, Cooke and associates * and Kilbourne and Wolff,’® 
w>cther or not “temporal arteritis” is too restrictive a term for a disease 
‘acterized by such obvious and definite systemic manifestations. Kil- 
rne and Wolff !® suggested the term “cranial arteritis,’ which would, 
h vever, be open to the same criticisms as “temporal arteritis.” Whether 
me indicative of the systemic nature of the disease should be adopted 
his time is also open to question. The nomenclature of diffuse vas- 
c ar inflammatory diseases, especially of the lupus erythematosus dis- 
s‘ \inata, dermatomyositis, periarteritis nodosa group or generalized 
scularitis” is already inadequate. While it is true that temporal 
ritis probably represents a much more widespread vascular disease 
t! n the name indicates, the inflammation of the temporal arteries has 
ti.1s far remained the constant and dominant feature of the disease. Until 
logic classification is possible retention of the simple descriptive term 
nporal arteritis” is suggested. 


— — 


2 


SUMMARY AND CONCLUSIONS 


Two cases of temporal arteritis are presented in detail. Three addi- 
tional cases are briefly reported. The essential data of all the previously 
reported cases are presented and analyzed. 

The pathologic changes in biopsy specimens of artery segments of 1 
of our cases are described in detail. A dissecting aneurysm of one tem- 
poral artery and phlebitis of the accompanying veins were found. The 
pathology of the disease in general is discussed. 

From the analysis and study of the clinical and pathologic data of all 
the reported cases certain facts are apparent. 


(a) Temporal arteritis is a distinct clinical entity affecting people of 
the older age group and characterized by local symptoms con- 
sisting of painful, tender, red, swollen, nodular and thrombosed 
temporal arteries with edema and pain in the adjacent struc- 
tures and systemic symptoms consisting of fever, malaise, anor- 
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exia, loss of weight and weakness. The edema of the overlying 
skin is probably contributed to by phlebitis of the accompanying 


vein. 

Blindness is relatively common in this disease and was found in 
one or both eyes in 33.3 per cent of the cases. The possible 
prophylactic value of section of the middle temporal arter 


early in the disease is suggested. 

The local symptoms can be reasonably explained on the bass 
of inflammation of the temporal vessels and their branches. 
The systemic symptoms probably indicate a more generaliz 
arteritis, 

The mortality of this disease, 12.5 per cent, is considerably 
than that of most other forms of arteritis. 

The cause of the disease is unknown. 

Since the involvement of the temporal vessels and the sympton 
tology arising from it are constant and dominant features of | 
disease, it is suggested that the term “temporal arteritis” 
retained until etiologic classification is possible. 


” 





THROMBOSIS CF THE INFERIOR VENA CAVA 
DUE TO HYPERNEPHROMA 


MARTIN M. FISHER, M.D. 
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NORTON D. RITZ, M.D. 
BROOKLYN 


ry. HE CASE herein described is reported because of three cardinal 
| points: first, the relative frequency with which dilated abdominal 


due to cirrhosis of the liver were mistaken for those due to obstruction 
e inferior vena cava; secondly, the unusual venous thrombosis that 
ded from the femoral veins through the inferior vena cava to the right 
le of the heart, and lastly, because increased awareness of this condi- 
nay lead to its more frequent diagnosis. 


REPORT OF A CASE 


e patient was a 70 year old white man, first admitted to a hospital on Aug. 27, 
with edema of the legs for three weeks. He also had noted occasional pain 
left upper abdominal quadrant for several months. He had had gonorrhea about 
five years previously and admitted having been a heavy beer drinker until 
years ago. There were no other pertinent facts disclosed at this time. 
ysical examination revealed the following symptoms: There were a few 
int rales at the base of the left lung. The heart was somewhat enlarged to 
ft, and the blood pressure was 152 mm. of mercury systolic and 78 mm. of 
iry diastolic. Occasional extrasystoles were noted. The liver was palpated 5 
breadths below the right costal margin and was somewhat tender. The tip 
mass thought to be spleen was palpated below the left costal margin. There 
a well developed collateral circulation over the abdomen, more pronounced 
the flanks than around the umbilicus. Edema of the ankles (2+) was present. 
he diagnosis at that time was arteriosclerotic heart disease and possible cir- 
s of the liver. 
he patient was placed on a cardiac regimen of digitalis and diuretics, after which 
the rales in the lungs rapidly disappeared. Edema of the ankles persisted. The 
cephalin flocculation, alkaline and acid phosphatase contents, phosphorus level and 
blood were normal at this time. Total plasma protein was 6.4 Gm. per hundred 
cubic centimeters. The veins of the abdominal wall were noted to fill from below. 
Despite therapy, the liver. did not decrease in size. An electrocardiogram was inter- 
preted as indicative of “myocardial damage.” A punch biopsy of material from the 
liver was reported to reveal “congestion of the liver.” The urine was normal. 

Two weeks later the patient signed his release from the hospital. The diagnosis 
on discharge was “cirrhosis of the liver.” Four days later, on Oct. 8, 1946, he was 
admitted to Kings County Hospital. His complaints were considerable dyspnea and 
weakness. At this time he gave a history of having had dyspnea and pedal edema 
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for three months. He also had noted a dull, inconstant pain in the left upper and 
left lower abdominal quadrants. The pain was not related to meals or to defecation. 
He again gave a history of fairly heavy alcoholism. 

Physical examination revealed an emaciated, dyspnetc, rather anemic man 70 
years of age who had evident weakness. There was slight distention of the veins of 
the neck. Moist rales were present at the base of the right lung. The heart tones 
were regular but of poor quality. No murmurs were present. The blood pressure 
was 150 mm. of mercury systolic and 84 mm. of mercury diastolic. A firm edge of 
liver was felt 4 fingerbreadths below the right costal margin. A mass thought to 
be spleen was palpated in the upper abdominal quadrant 4 to 5 fingerbreadths below 
the left costal margin. The abdominal veins were distended and were most promi- 
nent along the lateral region of the abdominal wall and the flanks. These 
filled rapidly from below. No caput medusae was present. There was edema (2 
of the legs and feet. Rectal examination did not reveal any hemorrhoids or m: 

The diagnosis was hepatosplenomegaly, probably due to hepatic cirrhosis 
arteriosclerotic heart disease. 

Laboratory Studies.—The urinalysis disclosed a specific gravity of 1.018, a 
of albumin and a few casts and white blood cells per high power field. The | 
globin content was 8 Gm. per hundred cubic centimeters as determined by the 
method. The peripheral blood count revealed 4,300,000 red blood cells per 
millimeter; the white blood cells numbered 14,200, with 70 per cent neutr 
polymorphonuclear cells, 25 per cent lymphocytes, 4 per cent monocytes and 
cent eosinophilic polymorphonuclear cells. The circulation time (arm to t 
with triketocholanic acid) was fourteen seconds (normal range, eight to si 
seconds). The reaction to a Wassermann test of the blood was negative. A 
time the blood urea was 42 mg. and the fasting blood sugar 88 mg. per hu: 
cubic centimeters and the alkaline phosphatase 5.6 units (normal range, 2 
units). The reaction to the cephalin flocculation test was negative on two occa 
The total blood cholesterol level was 200 mg. per hundred cubic centimeters 
125 mg. as cholesterol esters and 75 mg. as free cholesterol. 


During the following month the value for the total cholesterol esters wa 
mg. per hundred cubic centimeters, with 67 mg. of cholesterol esters and 59 me. of 
free cholesterol. The total plasma protein was 5.8 Gm. per hundred.cubic centi- 
meters, with 3.4 Gm. of albumin and 2.4 Gm. of globulin. One week later the total 
plasma protein was 6.2 Gm. per hundred cubic centimeters, with 3.8 Gm. of albumin 
and 2.4 Gm. of globulin. The icteric index was 4. The blood phosphorus level was 
4 mg. per hundred cubic centimeters. 

An electrocardiogram showed depression of the S-T segments in leads II and 
III, consistent with digitalis effect and myocardial damage. 


A roentgenogram of the chest revealed an irregular nodule in the left mid- 
pulmonary field, which was interpreted as a possible metastatic lesion. The osseous 
system, including the extremities, spine, skull and pelvis, was free from metastasis. 
A roentgenogram made after barium enema showed no obstruction or intrinsic 
lesion in the colon. A roentgenogram of the esophagus did not reveal esophageal 


varices, 


Course in the Hospital—On October 15 the patient first noted dark-colored 
urine. He complained of frequency and dysuria. Careful questioning disclosed that 
he had had a similar attack of hematuria for a short period about one year ago. The 
urine gave a positive reaction to the benzidine test and contained albumin (1 plus) 
and numerous casts, red blood cells and white blood cells. 
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Three days later a cystoscopy was performed. The prostatic urethra was 
elongated. There was protrusion of the lateral lobes (1 plus) and a median bar 

. (2 plus). The mucosa of the bladder showed trabeculation (1 plus). 
in view of the gross hematuria and of the cystoscopic findings, the mass in the 
left upper quadrant noted on the previous examination was reevaluated at this 
It was now thought to be the left kidney rather than the spleen. Perirenal 

air studies confirmed this impression (fig. 1). 
On October 24 an intravenous pyelogram was made and two days later a retro- 
grade pyelogram. 





1.—Perirenal air study showing large tumor of the left kidney. 


On cystoscopy, the left ureteral orifice was somewhat inflamed. A no. 4 catheter 
passed easily up the right ureter for a distance of 25 cm. On the left side an 
obstruction was encountered 2 cm. from the ureteral orifice. Phenolsulphonphthalein 
dye appeared on the right side after five minutes, while on the left there was none 
apparent after ten minutes. 

Retrograde pyelography revealed that there was enlargement of the left kidney 
and tortuosity of both ureters, particularly the left. There was no irregularity or 
dilatation of the calices or pelvis of the right kidney. However, the left kidney 
showed poor filling, with a persistent filling defect in the pelvis and in the upper 3 
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cm. of the ureter. The conclusion was that the patient had (1) bilateral ptosis of 
the kidneys and (2 a space-occupying lesion of the left kidney, the pelvis and the 
upper part of the left ureter, possibly on the basis of a papillary intrapelvic growth. 
(fig. 2). 

The hematuria gradually subsided. However, frequency and some dysuria per- 
sisted. The urine repeatedly contained a trace of albumin (1 plus) and variable 
numbers of red and white blood cells. The enlargement of the collateral veins 
became more prominent on the back as well as on the lateral part of the abdomen 
and chest. 

Studies of the blood were undertaken to discover if there was any systemic 
bleeding tendency. The blood coagulation time by test tube method was five 





_ | 


Fig. 2—Intravenous urogram. The left kidney shows enlargement and poor 
filling, with persistent filling defect within the pelvis and the upper 3 cm. of the 
ureter. 


minutes, the bleeding time thirty seconds and the clot retraction time normal. The 
platelets numbered 140,000 per cubic millimeter. The prothrombin time was fifteen 
seconds, with a control of fourteen seconds. A Rumpel-Leed cuff test elicited a 
strongly positive reaction. The white blood cells numbered 11,200 per cubic milli- 
meter, with a normal differential count. The hemoglobin content was 6 Gm. per 
hundred cubic centimeters as determined by the Sahli method. Two blood cultures 
were sterile. The findings pointed to an increased capillary fragility. A transfusion 
of 500 cc. of blood was given. 

On November 1 a femoral venipuncture for pressure readings was attempted bi- 
laterally but was unsuccessful. The venous pressure in one of the dilated abdominal 
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veins, namely, the right inferior superficial epigastric vein, was taken. At a point 
1 inch (2.5 cm.) above the inguinal ligament the venous pressure was 13 cm. of 
water. The circulation time from this vein to the tongue, determined with the use 
of triketocholanic acid, was 14.5 seconds, demonstrating a fairly efficient col- 
lateral circulation. 

t was thought at this time, in view of the persistent edema of the lower ex- 
tremities, the pronounced collateral circulation over the abdomen, flanks, back and 
chest and the presence of a large renal mass with hematuria, that the entire picture 


ig. 3—Venogram showing block of the temoral vein and the dilated collateral 
abdominal veins. A wooden ruler was compressed over the abdomen to prevent the 
“diodrast” from flowing into the collateral abdominal veins and to encourage the 
flow through the deep veins. Despite this compression, the dye did not enter the 
femoral vein. 


could be explained by the presence of a hvpernephroma of the left- kidney growing 
into the left renal vein and the inferior vena cava, with obstruction down to the 
femoral veins. 

Because of the age, the general poor condition of the patient and the probable 
involvement of the right renal vein, operative intervention was decided against. 

During the next week, the edema over the lower extremities continued to in- 
crease. The abdomen appeared slightly distended, and the patient complained of 
vague abdominal pains. Repetition of the studies of the blood revealed the following: 
The bleeding time was one minute and the coagulation time determined by capillary 
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tube method was four minutes. The hemoglobin content was 9.5 Gm. per hundred 
cubic centimeters by the Sahli method, the red blood cell count was 4,100,000 per 
cubic millimeter and the white blood cells number 8,500 per cubic millimeter, with 
a normal differential cell count. The prothrombin time was thirteen seconds, with 
a control of thirteen seconds. The reaction to the Rumpel-Leed cuff test was now 
normal. 

During the next two weeks, the edema of the legs decreased somewhat but 
persisted enough to obscure most of the veins. 

Venipuncture of the femoral veins was again unsuccessful on November 26. The 
impression that both veins were thrombosed was strengthened. 

A week later it was noted that the edema of the lower extremities had decreased 
still more but that the abdominal collateral circulation was now more promi 
No caput medusae was present. 

On December 5, 20 cc. of 70 per cent “diodrast” was successfully injected 
the left saphenous vein while roentgenograms were taken simultaneously. 
phlebogram thus obtained revealed that the contrast medium did not ente 
femoral vein but coursed directly into the superficial circumflex iliac, supe: 
epigastric, and lateral femoral cutaneous veins to anastomose with the 
abdominal veins despite pressure applied over the latter. This finally confirm: 
clinical impression of thrombosis of the femoral vein (fig. 3). 

The patient continued to go gradually downhill. Gross hematuria period 
manifested itself. On Dec. 12, 1946, he died. 

Abstract of Autopsy Protocol—The body was that of a poorly develope 
tremely emaciated 70 year old white man measuring 64 inches (162 cm.) in 
and weighing approximately 80 pounds (36 Kg.). Along the lateral walls 
chest and over the flanks there were distended veins of a mean diameter oi 
4 mm. The veins of the neck were not distended. The abdomen was flat; 
left upper quadrant a firm irregular mass was palpable. 

The right lung weighed 400 Gm. and the left lung 350 Gm. A firm yel 
white nodule 1.5 cm. in diameter was present in the anterior portion of the 
lobe of the left lung. No other metastasis was noted in either lung. 

About 1 cm. below the origin of the right pulmonary artery the lumen 
vessel branch to the right lower lobe was dilated and occluded by an adhere 
low-gray firm thrombus. Hilar and tracheobronchial lymph nodes were small 
and anthracotic. 

The heart was opened while still attached to the arterial and venous trunks 
(fig. 4). The right auricle contained the terminal portion of a tumor thrombus 
which extended into it from the inferior vena cava. The left ventricle was some- 
what dilated and its wall thickened. The coronary vessels were moderately sclerotic 
but patent throughout their course. 

The right kidney was normal in shape and consistency. It appeared somewhat 
larger than usual, measuring 11 by 7 by 7 cm. The left kidney was the site of a 
firm and, for the most part, discrete large tumor mass which measured 19 by 19 by 
10 cm. It was embedded in a rather large amount of adrenal fat, which was readily 
separated from the surrounding tissue. The renal veins were markedly distended 
and filled by yellowish gray soft tumor tissue. The caliber of the veins reached 2 
cm. Section through the mass revealed that almost the entire upper pole of the 
kidney was replaced by a yellow hemorrhagic soft tumor. The pelvis of the kidney 
was dilated, displaced downward and partially occupied by the mass. The mucosa 
was deep red and spongy; protruding into the ureter was a polypoid, rubbery, 
yellow-gray tumor cast of the pelvis. The ureter was slightly dilated throughout 
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course and of a maximum diameter of 0.5 cm. In addition to the renal vein, 
suprarenal and inferior phrenic veins were packed with tumor tissue. The 

ior vena cava was solidly filled with a tumor resembling a long sausage begin- 

at the level of the renal vein and extending into the right auricle. However, 

the tumor did not invade the hepatic veins, which emptied into a channel between 
the thrombus and the wall of the inferior vena cava. The portion of the v@éna cava 


] 
3 
x 
| 
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z. 4—Autopsy specimen shows both kidneys sectioned. The tumor of the left 
kidney is on the right side. The inferior vena cava and the heart are above. The 
iliac veins are thrombesed below. This shows the tumor thrombus distending the 
of the inferior vena cava and extending upward into the right auricle of 
the heart. 


its tributaries below the renal vein, including the left spermatic vein, was 

occluded by a reddish gray organized thrombus. 

(he fatty tissue surrounding both kidneys contained numerous dilated thin- 
walled blood vessels, indicative of collateral circulation emptying into the retro- 
peritoneal venous plexus. 

The urinary bladder was thick walled and contracted. The surface of the mucosa 
was hyperemic and partly hemorrhagic, and it contained yellowish gray purulent 
material. The openings of the ureters were small. The right ureter was normal in 
caliber throughout. The left ureter was dilated. The prostate was moderately 
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enlarged; numerous small concretions were present. There were some thromboses 
in the prostatic plexus. 

The spleen was normally firm. There appeared to be an increase in the fibrous 
tissue. One calcific nodule 2 mm. in diameter was present at the upper pole. The 
splenic yein was slightly dilated. 

The liver weighed 1,400 Gm. It was firm and deep brownish. Cut surfaces 
showed a nutmeg appearance. Scattered throughout the liver were nine discrete 
ovoid whitish yellow metastatic nodules of a maximum diameter of 1 cm. The 
hepatic veins were wide and free of tumor or thrombi. 

The right adrenal was small. The medulla was thick and well preserved, wih 
mottled light grayish areas in the central portion. The left adrenal was situat 
on top of the main tumor mass. Its surface presented the same appearance as t 
of the right. 

The remaining gross findings were compatible with the age of the patient 

Microscopic Examunation.—There was slight fibrosis of the myocardium 
minimal fibrous thickening of the endocardium. The metasiasis seen in the lung 
the gross examination was confirmed. The spleen had fibrous thickening of the 
sule, which was diffusely infiltrated with small round cells. The pulp was conges 
The calcific nodule noted grossly contained amorphous pink-blue material surrour 
by a fibrous wall. The liver showed chronic passive congestion; the central \ 
and sinusoids were congested, with atrophy of hepatic cells. 

The nodules seen grossly consisted of metastatic cells. In the adrenals nume 
small discrete cortical adenomas and cortical hyperplasia were present. W 
the medullary portion were tumor cells. Section of the right kidney reve 
moderate congestion, with several small wedge-shaped subcapsular areas of fib: 
and round cell infiltration. An occasional glomerulus was hyalinized. There 
slight hyaline thickening of the intima of the blood vessels. 

Section through the left kidney in the region of the tumor revealed conside: 
compression and congestion of the parenchyma, with some round cell infiltra 
The tumor tissue was arranged in large lobules separated by a fairly thick irreg 
layer of fibrous tissue. The tumor tissue was seen distending the large blood 
sels. The tumor cells were large and for the most part clear, but many 
eosinophilic cytoplasm and were arranged in irregular cords, with a suggestio 
papillation. The nuclei were large, pleomorphic and hyperchromatic, with o 
sional atypical mitotic figures and bizarre forms. 

The mucosa of the bladder was congested and in part desquamated. There was 
diffuse round cell infiltration. The prostate contained numerous laminated eosino- 
philic and basophilic cells. Round or oval masses were present in the acini. There 
was some glandular and stromal hyperplasia. Many acini were distended with 
exudate consisting of polymorphonuclear leukocytes, with some infiltration of ad- 
jacent tissues. There was moderate squamous metaplasia. The seminal vesicles 
were normal. Organized canalized thrombi were seen in some of the blood vessels. 

Anatomic Diagnosis —The anatomic diagnosis was adenocarcinoma of the left 
kidney (hypernephroma), with metastasis to the liver, lungs and adrenal gland, 
invasion by the tumor to the left renal vein, the inferior vena cava, the inferior 
phrenic vein, the left suprarenal vein, the right atrium, the left renal pelvis and the 
left ureter, thrombotic occlusion of the inferior vena cava and its tributaries into 
both femoral veins, chronic passive congestion of the liver, calcific nodule in the 
spleen, pyelitis of the left kidney, cystitis and arteriosclerosis, adenomatous hyper- 
trophy of the prostate, bilateral hydrocele, cerebral edema and cardiac hypertrophy. 

The cause of death was considered to be adenocarcinoma (hypernephroma) of 
the left kidney. 
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COMMENT 


Recent observations in World War II and in civilian practice have 


made physicians more aware of occlusions of the inferior vena cava. In 


the last ten years at Kings County Hospital 151 cases of hypernephroma 
have been noted; 104 of the patients were males, and 47 were females. It 
; surprising to note the relative paucity of case reports in the literature 
the last ten years as compared with those in previous years. Attention 
d again be directed to reemphasize the relative frequency of this 
cal picture. Pleasants? reported in 1911, after an exhaustive study of 
material to that date, that there were 322 cases of obstruction of the 
rior vena cava described in the medical literature. In 21 of these the 
lition was due to carcinoma or hypernephroma of the kidney. Taddei,” 
ire ® and others * reported cases of obstruction of the inferior vena cava 
to hypernephroma extending into the right auricle. However, among 
ese cases only 1 demonstrated obstruction down to the femoral veins 

as occurred in the case described here.® 

1924 Judd and Scholl,’ of the Mayo Clinic, reported 15 cases of 
rnephroma with obstruction of the inferior vena cava. They showed 
f 200 cases of renal tumors the renal vein was involved in 45, or 22.5 
ent. Nephrectomy and removal of the plug of tissue from the renal 
ind beyond proved the only hopeful approach to treatment at the 

Clinic. Donovan‘ resected a short length of the inferior vena cava 
moving a hypernephroma of the right kidney. 

e cause of obstruction of the inferior vena cava has been thoroughly 
ssed by Pleasants.’ He grouped all known cases under the following 
gic factors: (1) thrombosis, (2) new growths arising from the wall 
e vessel, (3) invasion of the lumen by growths from without, (4) pres- 

1. Pleasants, J. H.: Obstruction of the Inferior Vena Cava, with a Report 
ighteen Cases, John Hopkins Hosp. Rep. 16:363-548, 1911. 
laddei, D.: Patologia e clinica dei tumori del rene, Folia urol. 2:638-700, 


3. Squire, J. B.: Neoplasm of Kidney and Ureter, Boston M. & S. J. 161:547- 

1909, 

4. Johnson, S. E., and Stabile, V.: Hypernephroma with Metastases, Ken- 
tucky M. J. 41:351-352 (Oct.) 1943. Abeshouse, B. S., and Goldstein, A. E.: 
Metastatic Malignant Tumors of the Kidney: Review of Literature and Report of 
Twenty-Three Cases, Urol. & Cutan. Rev. 45:163-186 (March) 1941. Stevens, W. 
E.: Diagnosis and Surgical Treatment of Malignant Tumors of the Kidney, J. 
Urol. 10:121-134 (Aug.) 1923. 

5. Schrag, A. R., and Jordan, F. B.: Unusual Metastasis for Primary Hy- 
pernephroma, Canad. M. A. J. 53:168-169 (Aug.) 1945. 

6. Judd, E. S., and Scholl, A. J.: Thrombosis and Embolism Resulting from 
Renal Tumors, J.A.M.A. 82:75-78 (Jan: 12) 1924. 

7. Donovan, H. A.: A Malignant Right Kidney Removed at Operation, 
Together with Short Length of Vena Cava, Brit. J. Urol. 17:107 (Sept.) 1945. 
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sure from without by neoplastic or inflammatory disease and (5) so-called 
congenital obliteration of the inferior vena cava. 

In general, there are four primary routes of collateral circulation: in- 
ferior vena cava to superior vena cava, inferior vena cava to portal veins, 
portal veins to superior vena cava and inferior vena cava to inferior vena 
cava around the obstruction. Northway and Greenway * have demonstrate<! 
the extensive retroperitoneal and paravertebral collateral veins of the i: 
ferior vena cava by injection methods. 

The cardinal signs of obstruction, edema and collateral circulation a 
vary in degree. Edema may not develop if death occurs rapidly. Occlusi 
of the lower third of the inferior vena cava is less likely to be associat 
with edema than occlusion a block higher up. In typical cases edema k 
sens with the development of an adequate collateral circulation. It 
striking how little functional impairment or discomfort may occur wl 
collateral circulation is well developed. In the patient described here, w 
an obstruction extending at autopsy from the femoral veins through t 
iliac vessels and the inferior vena cava to the right auricle, edema p 
sisted for almost four months. It disappeared only in the last week bef 
death. As the edema decreased, the abdominal collateral veins beca 
much more prominent. 

When the obstruction extends high enough to obstruct the hepatic vei 
ascites or, more rarely, jaundice may develop. In the present instan 
although the tumor thrombus extended into the right auricle there wa 
channel alongside the thrombus enabling the hepatic veins to empty. 

In differentiating obstruction of the inferior vena cava from obstr 
tion of the portal vein there are a number of helpful points. Unless | 
hepatic veins are obstructed, the collateral circulation about the umbili 
is seldom as well defined in the former as in the latter. A caput medus 
is a rarity. The collateral veins in obstruction of the inferior vena ca 
predominate along the lateral region of the abdomen, the lateral area of 
chest, the back and the iliac and inguinal regions. In obstruction of t 
portal vein the collateral veins tend to group near the midline, particularly 
between the umbilicus and the xiphoid process. Hemorrhoids or esophagea 
varices are not ordinarily present in obstruction of the inferior vena cava 
However, when the obstruction involves the left renal vein, a varicocele 
on the left side which persists when the patient is in a supine position is 
positive evidence in its favor. 

A last supplementary differential aid, as demonstrated in this case, is 
the performance of venography, which may demonstrate the lowermost point 
of obstruction and the collateral circulation. 


8. Northway, R. O., and Greenway, C. D.: Vena Cava and Its Collateral 
Circulation, Univ. Hosp. Bull., Ann Arbor 10:67-69 (Sept.) 1944. 
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When distended collateral veins are noted on the abdomen, the pos- 
sibility of an obstruction existing in the inferior vena cava must be enter- 
tained. A consideration of the location of the main collateral veins often 
enables the differential diagnosis from obstruction of the portal vein to be 
made. In this connection, the frequency with which hypernephroma in- 
V s the inferior vena cava is of great importance. 


SUMMARY 


A review of the literature reveals over 400 cases of obstruction of the 


or vena Cava. 


The case reported demonstrates the possibility of confusing cirrhosis 
liver with obstruction of the inferior vena cava because of dilated 


ninal veins. 


[he unusual extension of thrombosis involving the femoral veins up 
rh the inferior vena cava to the right auricle due to hypernephroma 


rted. 


It is important in all cases of dilataticn of the abdominal veins to 
ut the diagnosis of obstruction of the inferior vena cava. More ex- 
ve use of venography, with abdominal compression as a diagnostic 
ct, is to be encouraged. 

Fenimore Street (Dr. Fisher). 
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N A RECENT report! of an outbreak of food poisoning due to ‘Sal- 
I monella montevideo in an army general hospital in North Ire! 
note was made of bronchopulmonary involvement in 19 (6 per cent 
the 350 persons affected. One of the patients had frank bronchopi 
monia, with sputum which contained the Salmonella organism. Ot 
had interstitial pneumonia, and their sputum did not contain the o1 
ism. The cases in which there were respiratory manifestations are ¢ 
more detailed consideration in-the present communication. 

The outbreak affected 350 persons in a three day period from April 
11 to 14, 1944. The immediate source of infection was rice pudding 
allowed to stand at kitchen temperature for twelve hours or more, and 
the evidence indicated that the cook who prepared the pudding was a 
carrier of the organism. Besides the aforementioned bronchopulmonary 
changes, the clinical manifestations included pronounced gastrointestinal 
upset, severe prostration and toxicity, high fever, herpes febrilis (15 per 
cent), bacteremia (2 cases), neuritis, cutaneous lesions (urticaria and 
subcutaneous nodules) and an asthenic phase. There were no deaths. 
Agglutinins against the Salmonella organism (in titers up to 1:800) and 
against sheep's red blood cells (in titers up to 1:512) were found in the 
serums of some of the patients tested. 


Of the 19 patients with bronchopulmonary manifestations, 4 had 


mild cough during or shortly after the gastroenteritic phase of the 


1. D’Albora, J. B.; Ingegno, A. P., and Edson, J. N.: Outbreak of Food 
Poisoning Due to Salmonella Montevideo in an Army General Hospital, J.A.M.A. 
129:10 (Sept. 1) 1945. 
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illness. There were no clinical or roentgenographic evidences of pneu- 
monia, and the condition was interpreted as bronchitic. 

One patient had definite bilateral bronchopneumonia, with sputum 
which contained S. montevideo. His history follows. 


REPORT OF A CASE OF SALMONELLA BRONCHOPNEUMONIA 


Private F. T. R., a white man 21 years old and belonging to the Field Artillery, 

was admitted to the surgical service of the 79th General Hospital on March 2, 1944, 
because of internal derangement of the left knee. An arthrotomy was performed 
ril 4, 1944. Except for an occasional rise of the temperature to 99 F. there 

» fever or gastrointestinal disturbance from March 21 to April 12, 1944. On 





FTR 20.0 














JM 
OL tae FOR SALMONELLA 
0 J 
(1000) 
MONELLA 


__ 20d 
1184) 





pacer TITER 


EROPHILE | 





1.—Temperature chart and salient laboratory findings in a case of sal- 
ella bronchopneumonia. 


12 at 2 a.m., nine hours after a supper which included infected rice pudding, 

hea, abdominal cramps, headache, general malaise, nausea and vomiting sud- 

developed. The patient became extremely toxic, with the temperature going 

igh as 104 F. on the third day. Herpes labialis appeared. There were five 
“watery stools the first day, and the diarrhea lasted five days in all. 

After an initial febrile period of five days, fever and toxicity abated for three 
days although moderate tachycardia continued. There was then mild fever for two 
days. On April 22, ten days after onset of the gastroenteritis, the patient com- 
plained of chilliness, severe generalized headache (especially frontal), general ach- 
ing, cough and sharp pain in the upper left anterior part of the chest exaggerated 
by deep breathing and cough. The temperature rose sharply, reaching a maximum of 
105.2 F. three days later (fig. 1). Examination revealed severe toxicity and pros- 
tration, tachycardia and moderate respiratory difficulty. There was an impaired 
note, with high-pitched bronchovesicular breath sounds and a few’ Grepitgrit rales, 
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over the left lung anteriorly. The sputum became frankly bloody. A-roentgenogram 
(fig. 24) on April 24 showed a bilateral bronchopneumonic process, especially in 
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Fig. 2.—A, Salmonella bronchopneumonia (third day). The process is bilateral, 
with a confluent patch in the left lower pulmonary field. The pleura on the left is 
thickened. B, same patient on the seventh day. There is partial resolution of the 
bronchopneumonic process. Pleuritis is still evident. C, same patient on the thir- 
teenth day. There is almost complete resolution. 


the lower left pulmonary field, where there was a large confluent patch. The pleura 
on the left was thickened, and interstitial changes were seen on the right. 
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The stool contained S. montevideo, and four cultures of the sputum made be- 
tween April 27 and May 1 also yielded the organism. The white blood cell count 
and the differential count were within normal limits. On April 27 the serum showed 

monella agglutinins in a titer of 1:200 and heterophile agglutinins (to sheep's 

| blood cells) in a titer of 1:64. 

lhe patient was severely ill for five days, with hemorrhagic sputum and with 

e pain in the left side of the chest. For three of these days the temperature 
red between 103 and 105.2 F. The temperature then fell rapidly to normal on 
« seventh day. The respiratory symptoms subsided considerably although the pain 
in the chest was troublesome for a week. Three subsequent roentgenograms taken 
a month later (figs. 2B and C) showed progressive resolution. The last of 
_ taken on May 23 (not illustrated), showed complete resolution. The sputum 
ned frankly bloody for about a week and then became mucopurulent and 
On May 9 culture of the sputum showed it to be sterile although the stool 
ontained the Salmonella organism. A month after the onset of the respiratory 
ication there were still slight cough and slight pain in the left upper part of 
hest. At this time Salmonella agglutinins in a titer of 1:100 and heterophile 
tinins in a titer of 1:128 were found in the serum. At no time was the spleen 
ile and there were no cutaneous lesions analogous to rose spots. However, 
teresting symptom in this patient was the appearance on April 23, at the 
t of the bronchopneumonic episode, of three small subcutaneous nodules on the 
r aspect of the left thigh and one on the volar aspect of the right forearm. 
ormer disappeared in a day, *but a month later the one on the forearm was 
resent. It was 2 to 3 mm. in diameter, slightly tender but not discolored, and 
attached to fascia but not to the overlying skin. 
iring the gastrointestinal phase of his illness the patient received 57 Gm. of 
uanidine over a three day period, with no obvious effect on the course of his 
Treatment was otherwise entirely symptomatic. Experience with other 
ts in the outbreak had not demonstrated any appreciable effect on the infecting 
sm by either sulfaguanidine or sulfadiazine. Hence neither sulfonamide was 
luring the period of bronchopneumonia 
he remaining 14 patients reported on in this paper had clinical and 
tgenographic evidence of interstitial pneumonia. The main features 


ummarized in the appended tabulation. 


valient Findings in 14 Patients with Interstitial Pneumonia Accompanying 
Acute Salmonellosis Due to Salmonella Montevideo 


gastroenteritis . . . Initial phase in all. Lasted 2 to 8 days. Stool cultures positive 
‘or S. montevideo 
cent interval between gastroenteritic and bronchopulmonary phase ... Present in 8 cases, 
; asting 1 to 4 days. In 6 the two phases overlapped 
mptoms ... Recurrence or exacerbation of fever and toxicity in all. Cough in 13 cases. 
Expectoration in 8 cases (in 4 mucoid, in 4 bloody or blood streaked). Chest pain in 3 
cases 
ilmonary signs ... Found in 11 cases, generally mild. Rales and changes in breath sounds 
and resonance 
— < bronchopulmonary phase ... 4 to 14 days, average 10 days. Fever lasted 3 
to ays 
Sputum cultures . . . Done 1 to 3 times in 8 cases. All negative for Salmonella. Usual moutn 
organisms 
Blood cultures . . . Positive for Salmonella in 2 of 8 patients tested 
Blood counts . . . Not characteristic 
Serum Salmonella agglutinins .. . In titers ranging from 1:50 to 1:800 
Heterophile agglutinins (8 cases) ... In titers ranging from 1:32 to 1:256 
Roentgenologic findings . . . Patchy or diffuse interstitial pneumonitis in all. Bilateral in 8, 
on right side only in 6. Partial consolidation in 2. Pleuritis in 1. Resolution complete 
within 2 weeks in almost all 


\ll the patients were young white men who had been hospitalized 
for a variety of reasons. They were all afebrile prior to the outbreak 
of Salmonella infection. In all the initial acute gastroenteritic phase of 
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the illness was typical of what occurred in the general outbreak. There 
was an explosive onset eight to fifty hours after ingestion of the in- 
fected rice pudding, with fever, toxicity, prostration, abdominal cramps 
and watery diarrhea. This phase lasted two to eight days. 

In 8 of the 14 cases there was then a quiescent interval of one to four 
days, characterized by absence or considerable diminution of fever, 


toxicity and gastrointestinal complaints. There then followed a secondary 


rise in the temperature, increased toxicity and bronchopulmonary 
complaints, which came on five to nine days after the onset of the illness. 
In the remaining 6 cases the quiescent interval was not as clearly defined. 
There was on overlapping of the course of fever and the gastrointestinal 
and bronchopulmonary symptoms, although in some the appearance of 
pulmonary symptoms was accompanied with an exacerbation of the 
fever and toxicity. In 2 of these the blood cultures yielded the Sal- 
monella organism. One patient, after being afebrile for a day, had : 
recurrence of fever, and although he had no symptoms or physical signs 
of pulmonary involvement, there was definite roentgenologic evidence o 
interstitial pneumonia. One patient with frank evidence of pneumoni: 
beginning on the second day and lasting for about two weeks had fey 
for only three days from the onset. 

Of the 14 patients, 13 had symptoms and/or signs of pulmonary 1 
fection which began two to nine days (in 10 cases five to nine day 
after onset of the gastroenteritis. All 13 had cough varying from mi 
to severe, and in 8 the cough was productive. The sputum was blo 
streaked or frankly bloody in 4 and mucoid in 4. Three patients hi 
pain in the chest; it was substernal in 2 and over the left side of t! 
chest in the other. There were physical signs in the lungs in 11 patients. 
Unilateral or bilateral coarse rales were heard in 6 cases. The percussion 
note was impaired in 4 patients; there were diminished breath sounds 
in 2 and harsh breath sounds in 1. Crepitant rales were noted in 3 cases. 
In 7 the physical signs were confined to the right side while in 3 there 
were no local physical signs of pulmonary involvement. It is thus evi- 
dent that the regional signs were relatively mild and_ probably 
arose mainly from bronchial inflammation. They were in no case sug- 
gestive of consolidation. This is in keeping with the nature of the roent- 
genographic pattern. 

The duration of bronchopulmonary manifestations varied from four 
days to two weeks, with an average of ten days. In the 7 cases in which 
the high temperature attributable to the pneumonitis could be defined 
with reasonable clarity it lasted from three to ten days and reached 
maximums of 100.4 to 105 F. The pulse rate was proportionately ele- 
vated except in 1 case, in which it was relatively slow and dicrotic. The 
patient in this case had a respiratory rate of 36, although in most of the 
others there. was only a mild tachypnea. 








INGEGNO ET AL—PNEUMONIA WITH SALMONELLOSIS 481 


The sputum was cultured one to three times in 8 cases. In none 
could Salmonella be found. There were only the usual mixtures of 
organisms of the mouth, with no one type predominant. In 7 cases the 


white blood cell count during the bronchopulmonary phase varied from 
6,500 to 24,000, with polymorphonuclear cells ranging from 33 to 80 
per cent and lymphocytes from 19 to 67 per cent. The changes in the 
white blood cell count could not be clearly correlated with the clinical 
cou Nor, in fact, did any distinctive change in the count occur with 
the onset of the pneumonia when compared with the findings during the 
| of gastroenteritis. The total white blood cell count and the per- 
ze of polymorphonuclear cells would rise or fall indiscriminately. 
ally speaking, however, the more prolonged the illness as a whole, 














. 3.—A, patient with acute salmonellosis. Moderately severe interstitial pneu- 
monia with partial consolidation in the upper lobe of the right lung. B, same patient 
four days later. Resolution is almost complete. 


whether or not it was accompanied with pulmonary inflammation, the 
greater was the tendency to leukopenia and to relative lymphocytosis. 

In all the cases cultures of the stool yielded S. montevideo at some 
time during the course of the illness. The onset of bronchopulmonary 
complaints did not characteristically affect the length of time for which 
the cultures of the stool were positive. In 2 cases, as already noted, the 
blood cultures revealed S. montevideo. In 6 other cases blood cultures 
were sterile. In 4 cases urine cultures were also sterile. 
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Salmonella agglutinin titers in the serum ranged from 1:50 to 1:800, 
and in 8 patients tested heterophile agglutinin titers ranging from 1 :32 
to 1:256 were found. The time of appearance, the intensity and the 
duration of these reactions were not characteristically affected by the 
presence of bronchopulmonary involvement. 

Roentgenologic examination of the chest showed changes interpreted 
as indicative of interstitial pneumonia in all 14 patients. In 8 the changes 
were bilateral while in 6 the right side only was affected ; in 3 the upper 
lobe of the right lung was affected, in 1 the lower lobe of the right lung 
and in 4 the entire right side. These interstitial changes were patchy or 








j B 





Fig. 4.—A, patient with acute salmonellosis. Interstitial pneumonia of the right 
lung with basal pleuritis, B, same patient seven days later. Interstitial and pleuritic 
changes are resolved. 


diffuse and in 2 instances were accompanied with partial consolidation. 
In 1 patient there was evidence of pleuritis at the base of the right lung. 
Resolution began within four to seven days of onset and in almost all 
was complete in about two weeks. There were neither clinical nor roent- 
genologic evidences of any suppurative complication. The roentgenologic 
changes found in 2 of the patients are illustrated in figures 3 and 4. 

A scattering of other symptoms and signs included asthenia, general 
malaise, anorexia, herpes labialis, chills, aches and pains, neuritic pains 
and dysesthesias, sweats and transient urticaria. Sulfaguanidine (39 to 
96 Gm.) given during the gastrointestinal phase in 8 patients had no 
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apparent effect. Sulfadiazine (32 to 42 Gm.) was tried during the 
pneumonitic phase in 3 patients and was also without result. 


COMMENT 


lhe variability of the manifestations of salmonellosis has been amply 

documented in the various reports of outbreaks as well as in reports of 
ated cases. Sachs and Antine? have recently reviewed the different 
es and reported five illustrative cases. The three broad groupings of 
nonella infection include ,the gastroenteric type, Salmonella fever 
nically simulating typhoid fever) and the septicopyemic type. The 
type has come to be recognized as offering a particularly important 
nostic problem, for the cases frequently occur as isolated examples 
‘ely unrelated to any outbreak of gastroenteritis, and almost any 
us or body structure may be affected. The symptoms and signs may 
, be extremely variable, depending on the area of localization of the 
nonella organisms. Suppurative phenomena are common. 


Pulmonary involvement in salmonellosis, however, has received scant 
ideration. Bullowa ® in 1928 reported a case of infection of the lung 
h Bacillus suipestifer (hog cholera). His patient had consolidation 
the middle lobe of the right lung. There was a severe febrile course 
five days, with moderate leukocytosis. Sputum and blood cultures 
postmortem puncture of the lung yielded a growth of the organism. 
en, Fink and Gray* in 1936 reported an instance of pericarditis, 
umonitis and pleural effusion in a patient whose blood culture twice 
yielded S. suipestifer. There was no note of the organism being ob- 
tained from cultures of material from other areas of the body. In 1 of 
he cases reported by Sachs and Antine the blood culture contained S. 
suipestifer, and the findings at autopsy included septic bronchopneu- 
monia with pulmonary abscesses and empyema. It is not clear from the 
report whether cultures of material from the local lesions were made. 


It may be assumed that true Salmonella bronchopenumonia with 
pulmonary consolidation, such as is reported here, is probably a relatively 
rare manifestation of salmonellosis. The diagnosis is established by 
demonstration of the offending organism in the sputum or by puncture 

{ the lung. It is most likely that the organism reaches the lung through 


2. Sachs, J., and Antine, W.: Salmonella Infection in Man, Am. J. M. Sc. 
208:633 (Nov.) 1944. 

3. Bullowa, J.: Bacillus Suipestifer (Hog Cholera) Infection of the Lung, M. 
Clin. North America 12:691 (Nov.) 1928. 

4. Cohen, L.; Fink, H., and Gray, I.: Salmonella Suipestifer Bacteremia with 
Pericarditis, Pneumonitis and Pleural Effusion: Report of -Case, J.A.M.A. 107:331 
(Aug. 1) 1936. 
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the blood stream, although the possibility of aspiration is not entirely 
excluded. The development of pulmonary suppuration, as in Sachs and 
Antine’s case, represents a more serious complication of the septicopyemic 
variety of salmonellosis in which there may be widespread abscess forma- 
tion as in other types of pyemia. Whether or not suppuration compli- 
cates the picture the role of the Salmonella germ in causing the local 
pulmonary lesion in Salmonella bronchopneumonia is fairly obvious. 
The exact relation of the Salmonella infection to the more numerous 
instances of interstitial pneumonia discussed here is not so apparent. 
Repeated cultures of the sputum failed to demonstrate the organism. 
The clinical and roentgenologic similarity to so-called atypical pneuny 
nia is evident. Since at the time the outbreak occurred there was also ; 
fairly high incidence of the latter ailment among the troops stationed in 
the area, it may well be that these cases merely represent the result of 
an entirely unrelated etiologic agent (virus?), ubiquitously distribute 
gaining a foothold in patients rendered susceptible by the debilitating 
effect of the Salmonella infection. Nevertheless, it is also possible that 
the interstitial pneumonia of salmonellosis in man represents a conditio 
analogous to that occurring in the hog, in which a specific virus is a 
sociated with the Salmonella infection. Naturally one cannot excluc 


entirely the possibility, however unlikely, of a remote toxic or allerg: 


effect of the presence in the body of the Salmonella organism. The entire 
question deserves careful consideration in any future outbreak of sa 

monellosis should the opportunity present itself for exhaustive roent 

genologic, bacteriologic and viral investigation. 


SUMMARY 


In an outbreak of acute salmonellosis due to Salmonella montevideo 
19 patients (6 per cent) had evidence of bronchopulmonary involvement. 
Four had acute bronchitis. One patient (reported on in detail) had definite 
bronchopneumonia, with sputum which contained the Salmonella organ- 
ism. The other 14 patients had interstitial pneumonia. The pathogenesis 
of the interstitial type is unknown, but the clinical and roentgenologic 
features suggest a viral origin. How frequently interstitial pneumonia 
occurs in Salmonella outbreaks generally and whether or not, if a virus 
is concerned, it is of a specific type are points worthy of considera- 
tion by future investigators. 





CYTOCHROME C THERAPY OF TISSUE ANOXIA IN A CASE 
OF HEPATOLENTICULAR DEGENERATION 
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SEPTEMBER 1946 there was admitted to our service a patient 
vith a bizarre clinical syndrome. He presented the symptoms of 
advanced parkinsonism, with masklike facies, open mouth with 
ling saliva, cogwheel rigidity of musculature, festination of gait, 
thria and a tremor which was present at rest and which was ac- 
uated on intention. The Babinski response was present bilaterally. 
bing of the fingers and toes was prominent, the skin showed decided 
nentation of generalized distribution and there was edema of the 
er part of the legs. The liver and spleen were palpable. Petechiae 
present, and there was constant oozing of blood from the gums as 
as intermittent microscopic hematuria. Increased bleeding time, 
failure of clot retraction and increased capillary fragility, with a 
ively normal platelet count were observed. A striking finding was 
ntermittently bright red color of the venous blood, which resembled 

rial blood. 
‘ive months later the patient was found to have developed the Kay- 
Fleischer ring of pigmentation at the corneoscleral junctions, said 
e pathognomonic of Wilson’s disease.’ Clubbing has not previously 
n described in this disease, nor have the hematologic findings here 
sented, though bleeding has occurred in late stages of the disease in 

sociation with severe hepatic damage. 

The bright venous blood and the presence of clubbing seemed to us 
) point toward the existence of a relative anoxia. The heart ‘and the 
lungs were essentially normal, and the vital capacity was unimpaired. In 
the arterial blood there was normal oxygen saturation of the hemoglobin. 


Published with permission of the Chief Medical Director, Department of Medi- 
cine and Surgery, Veterans Administration, who assumes no responsibility for the 
opinions expressed or conclusions drawn by the authors. 

From the Medical Service and the Biochemical Laboratory, Winter Veterans 
Administration Hospital. 

Presented in part on March 21, 1947, at the American College of Physicians 
Kansas Regional Meeting, Wichita, Kan. 

1, Denny-Brown, D.: Hepatolenticular Degeneration, in Diseases of the Basal 
Ganglia and Subthalamic Nuclei, New York, Oxford University Press, 1946, p. 
302 (1)-(21). 
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Spectroscopic study of the blood pigment did not reveal the presence of 
abnormal forms of hemoglobin. Urinary studies for various metallic 
poisons and for porphyrins were consistently noncontributory. 

We were left, therefore, with the theory of a disturbance of tissue 
oxidation to account for the patient’s anoxia (the “histotoxic type” of 
anoxia, although we were by no means certain that a toxin was involved 
rather than an intrinsic metabolic fault). That the patient was anoxic 
was confirmed by repeated determinations of the arteriovenous oxygen 
difference, which was found to vary within a narrow range of hypoxia, 
of which the most extreme was manifested clinically by the bright red 
color of venous blood. Consistent with the concept of a reduced total 
of tissue oxidation was the low basal metabolic rate (—24 per cent) 
the presence of a presumed normal level of thyroxin as suggested 
normal rates of circulation and normal cholesterol levels. We supposed 
originally that the low level of oxygen utilization by the tissues mig 
account for the widespread manifestations of otherwise unaccountal 
dysfunctions present. 

At this point it may be pertinent to present a simple scheme of tiss 
oxidations as these are currently understood.” In the following form: 
(adapted from Peters, J. P., and Van Slyke, D.D.: Quantitative Clini 
Chemistry, ed. 2, Baltimore, Williams & Wilkins Company, 1946, \ 
1, p. 124) we have outlined what is probably the most important pat 
way. in a quantitative sense, of enzymatic cellular respiration. Ea 


Substrate Hp > 2H*t+ 2 e+oxidized substrate (Cotolyzed by specific dehydrogenase) 

2H*+2e + Coenzyme | —> Coenzyme! Ho 

Coenzyme | Ho +Fiavoprotein —> Coenzyme | + Fiavoprotein Ho 

Flavoprotein Hp + 2 Cytochrome Fe'*t—> Flavoprotein + 2 Cytochrome Fe** + 2H* 
Cytochrome F e*t+ Cytochrome Oxidase Fe*++ —> Cytochrome Fe’** +Cytochrome Oxidose Fett 
72 02 —>0~ +2(+) 

2 Cytochrome Oxidase Fe**+ 2(+) —>2 Cytochrome Oxidase Fe*** 


0°" + 2H*—> H20 


metabolite is oxidized with the catalytic aid of its specific dehydrogenase, 
with one of the two co-enzymes (diphosphopyridine nucleotide and 
triphosphopyridine nucleotide) serving to accept the liberated hydrogen 
ion. The co-enzymes are in turn reoxidized by a reaction involving 
catalytic reduction of another respiratory enzyme, one of the flavopro- 
teins, which then takes up the hydrogen ions. The flavoprotein (yellow 
enzyme or cytochrome reductase) is in turn reoxidized by one of the 
cytochromes. 


: 2. Wynne, A. M.: Intracellular Oxidation and the Biological Transforma- 
tion of Energy, in Best, C. H., and Taylor, N. B.: The Physiological Basis of 
Medical Practice, ed. 4, Baltimore, Williams & Wilkins Company, 1945, pp. 323- 
336. 
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(he cytochromes, of which there are at least three, designated a, b 
and c by Keilin, function in series, each reoxidizing the one before it, 
| finally the last is reoxidized by cytochrome ox:dase, the respiratory 
‘me of Warburg. These enzymes differ from those which have 
before in that they do not take up the hydrogen ions. Instead, they 
iuttle between the ferric and ferrous states, while the hydrogen ions, 
ining relatively free within the surrounding aqueous medium, trans- 
heir electric allegiance. The cytochrome oxidase, having been itself 
ed by reoxidizing the last of the cytochromes, has the unique power 
\xidizing itself by ionizing molecular oxygen in the surrounding 

m. The ionic oxygen then combines with the hydrogen to form 


the course of these reactions, there becomes available to the cell 
ergy predictable from the chemical structure of the original sub- 
This energy is liberated in stepwise fashion as each reaction 
higher in the oxidative scale. The steps involving the cytochromes 
for more than two thirds of the total energy released by this 
f reactions, as indicated by the oxidation-reduction potentials of 
zyme systems. Of the energy thus made available, approximately 
irds are lost in the form of heat (which serves also to maintain 
emperature) and one third is utilized in the metabolic activities of 
sue cells. Energy not immediately utilized is stored in the form of 
rich phosphate bonds, chiefly adenosine triphosphate and creatine 
hate, compounds which function to store and transfer such energy 
form of phosphates to be utilized in the metabolic flux of the 
catabolism and the anabolism of the foodstuffs and of such vital 
ns as muscular contraction and glandular secretion. 

/e had no means of determining where in this scheme our patient’s 
lic fault might lie, though such determination would be at least 
retically possible with proper enzymatic studies of tissue in a War- 
apparatus. It did seem, however, that we might influence the 
tics of the entire series of enzymatic oxidative reactions by intro- 
ng one or more of these enzymes. Such studies had, in fact, been 
ied out by Proger and Dekaneas,? who demonstrated both in men 
\l in animals that the anoxic effects of breathing 10 per cent oxygen 
could be eliminated by injections of cytochrome c. (Ina later study on 
animals, Scheinberg and Michel,* using 3.9 and 2.8 per cent oxygen, 
were unable to confirm this effect of cytochrome c. However, we are 
of the opinion that the anoxia which they produced was too extreme; 
cytochrome may improve the utilization of marginal quantities of availa- 

ble oxygen, but it can hardly substitute for that essential gas). 


3. Proger, S., and Dekaneas, D.: The Use of Cytochrome C in Combating 
Tissue Anoxia, Science 104:389 (Oct. 25) 1946. 

4. Scheinberg, H., and Michel, H. O.: The Effects of Cytochrome C in 
Anoxia, Science 105:365 (April 4) 1947. 
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We therefore prepared cytochrome c (using the method of Keilin 
and Hartree®) from equine hearts, purified it-by passage through a 
Seitz filter and administered it to our patient after preliminary testing, 
Cytochrome c is the only one of the cytochromes which is easily ex- 
tracted and stable. Minced cardiac tissue is its richest source, from 
which it is extracted with dilute trichloracetic acid ; it is then fractionated 
with ammonium sulfate and precipitated with trichloracetic acid, to be 
obtained finally as a dark red solution containing approximately 1 per 
cent protein. The cytochromes are similar structurally to hemoglobin, 
consisting of an iron-porphyrin complex conjugated with a protein. 

In Proger and Dekaneas’s experiments 50 mg. of the drug had suf- 
ficed for reversing the anoxic effects of breathing 10 per cent oxygen. 
They claimed that there was absorption of the injected drug by the tis- 
sues, with release into the blood stream of any unneeded excess. Such 
excess was easily determined by the pink color produced in the plasma, 
which is not unlike the appearance of slightly hemolyzed blood. It was 
this effect which we aimed at as an indication that a state of sufficiency 
had been reached. Our patient seemed to require unusually large amounts, 
since we observed this effect only intermittently while using 80 mg. or 
more daily intramuscularly. 

Since submission of this paper, a report has appeared which se: 
to explain our difficulty in obtaining a pink color in the patient’s se: 
(Rabinovitch, R.; Elliott, K. A. C., and McEachern, D.: Cytochrome 
Intravenous Administration in Man, J. Lab. and Clin. Med. 33:-' 
(March) 1948). These authors suggest that the pink color of ser 
observed by Proger and Dekaneas after injection of cytochrome c may 
have been due to the presence of hemoglobin as a result of slight hemo!: 
sis. Cytochrome c in serum could be detected by hand spectroscope only 
within thirty minutes of injection of 500 mg. In vitro, concentrations 
of at least 6.5 mg. per hundred cubic centimeters were required {or 
spectroscopic detection. Pinkish discoloration of serum required a con- 
centration of about 20 mg. per hundred cubic centimeters. Discoloration 
of urine required doses of 200 mg. injected intravenously. 


In addition to cytochrome c, our patient was given 3 Gm. of sodium 


succinate daily since succinic acid has been shown by Szent-Gyorgi to 
participate in another pathway of oxidative metabolism leading up to 
the cytochrome series. In this pathway, certain dicarboxylic acids func- 
tion as oxidation-reduction systems to carry hydrogen atoms from the 
dehydrogenase system to the cytochrome system. Succinic acid 
CHeCOOH.CH2COOH is oxidized’ to fumaric acid CHCOOH: 
CHCOOH, with concomitant reduction of the cytochrome, and the fu- 


5. Keilin, D., and Hartree, E. F.: Purification and Properties of Cytochrome 
C, Biochem. J. 39:289, 1945. 
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maric acid is reduced to succinic acid by taking up the hydrogen liberated 
from the substrate by its dehydrogenase. Proger was able to demonstrate 
an antianoxic effect of succinate when it was used alone and a potenti- 
ating effect when used with cytochrome c; these effects were minor in 








nnparison with that of the cytochrome. 
\Ve also used large amounts of vitamin B complex, with the inten- 
n of increasing the vitamin precursors of the co-enzymes (nicotinic 


c 









) and of the flavoproteins (riboflavin). 







REPORT OF A CASE 





ise Ilistory Prior te Cytochrome Therapy.—The patient was apparently well 
May 1943, when he was hospitalized for five weeks while in the army, with 
a diagnosis of influenza. This occurred in California; he had not been overseas. 
May until his next hospitalization in September, 1943, he lost 30 pounds 
Kg.) in weight, felt weak, tired and nervous, had pains in his legs, joints and 
n es and tremor of the hands, slept poorly, had frequent headaches and giddiness 
an! pains in the chest and was restless, anxious and tense. Examination on his 
sion revealed nothing abnormal except small varicose veins. During his course 
hospital, he complained mainly of numbness of the body and showed no 
vement. Studies of the blood and urine were noncontributory, and no fever 
( red. The diagnosis in October was severe neurasthenia following influenza, 
he patient was granted a medical discharge from the service. Edema of the 
; was noted at this time as well as a prolonged P-R interval, tachycardia and a 
ic murmur. In view of these findings, the diagnosis was changed from post- 

nzal neurasthenia to rheumatic myocarditis. 

\fter his discharge from the army the patient was able to hold a job as assistant 

ger of an automobile supply store until Jan. 1, 1946, when he stopped work 

ise of increasing frontal headache, weakness and intermittent fever. Since 

t he had become rapidly worse, with diificulty in speech, tremor of the left hand, 
ral stiffness and slowing of all muscular movements and drooling from the 

th. Slight swelling of the ankles had been present continuously for the past 
years. He was admitted to Winter Veterans Administration Hospital, To- 
Kans., on Sept. 26, 1946. His weight was 158 pounds (71 Kg.) ; the maximum 

ight prior to the initial illness had been 218 pounds (99 Kg.). The family history 
the past history were noncontributory; no familial instances of diseases of the 

r or brain or of bleeding diseases were uncovered. 

On examination, the patient was found to be a well developed and well nourished 
white man who was 30 years old and over 6 feet (183 cm.) tall and who appeared 
chronically ill. His face presented a fixed expression, with the mouth open. There 
were few spontaneous movements of the extremities. Slowness of gait and tremor 
of the left hand were present. The breath was fetid. The head, neck and chest were 
otherwise normal. The pulse rate was 70 and regular and the blood pressure 140 
mm. systolic and 90 mm. diastolic. (The blood pressure never varied during the pa- 
tient’s subsequent course.) The heart was normal in size, the tones were normal and 
there was a soft systolic murmur at the apex. The edge of the liver was palpable 
and smooth, and it was not tender. A small scar was seen on the dorsum of the 
penis. Clubbing of all fingers and toes was present, manifested by parrot beaking 
of the nails and by bulbous enlargement of the terminal phalanges. Slight pitting 
edema of both ankles and of the lower part of the legs and widespread pigmentation 
of the entire body surface (most notable on the lower part of the legs) were noted. 

A slight tremor was present in.the right hand and a more pronounced one in the i 
ieft; the tremor was noted to be sometimes of the intention type and sometimes of 
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the nonintention type. Pill-rolling movements of the fingers and thumb of the left 
hand were present. Tendon reflexes were exaggerated throughout, and the skin 








Fig. 1—A, parkinsonian facies. B, clubbing of the toes and pigmentation of the 
skin. Some edema is evident. C, ventral aspect of the liver surface, showing ex- 
treme degree of nodular cirrhosis. D, cut surface of the liver. E, brain sectioned 
through the lenticulostriate nuclei. Note involvement of the internal and external 
capsules in the widespread degeneration of the lenticulostriate areas. F, bone mar- 
row of the femur, with the dark red appearance of hematopoiesis. 


reflexes were intact. The Babinski sign was present bilaterally, with dorsiflexion 
of the great toe and fanning of the others. No changes in the sensory or cranial 
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nerves were present. There was cogwheel rigidity of the musculature, but weakness 
of the muscle was not severe. The patient was unable to speak above a whisper. 
He was passive and uncomplaining and cooperative within his ability. Intelligence 
appeared unimpaired, but emotional lability was evident. 

Bleeding from the gums appeared a few days subsequent io his admission to the 
hospital and continued intermittently. On October 5 a crop of petechiae was found 


at the bases and sides of the toes of both feet and a few were found in the palms of 
the hands; these gradually faded and disappeared in the course of two weeks. Tour- 
niguet compression produced a considerabie crop of petechiae at the elbow. The 


patient stated that he had had previous crops of petechiae during the past year. The 
protirombin time was normal. The blood plasma ascorbic acid level was normal 
mg. per hundred cubic centimeters). The circulation time was normal (calcium, 
14 .cconds). Large doses of vitamins B, C and K had no effect on the bleeding from 
the gums. Repeated urinalyses revealed intermittent microscopic hematuria, with 
( onal cellular and granular casts, and traces of albumin. Blood counts showed 
lerate anemia, with the red blood cell count averaging 4,000,000 per cubic 
neter and the hemoglobin content 12.5 Gm. per hundred cubic centimeters 
- index was approximately 1.0). The hematocrit reading was 38.5 volumes per 
ind the corrected sedimentation rate 8 mm. per hour (Wintrobe method). The 
blood cell count averaged 6,500 per cubic millimeter; the differential distribu- 
vas normal, the eosinophil count varying from 2 to 4 per cent. Platelet counts 
190,000, 180,000 and 150,000 per cubic millimeter. Clotting times were five and 
, eight and six minutes; bleeding times were six and a quarter, five, one and 
and four minutes. The clot retraction in twenty-four hours was repeated- 
nimal or absent. A study of red cell fragility showed beginning hemolysis with 
er cent and complete hemolysis with 0.28 per cent sodium chloride. Smears of 
ternal bone marrow did not appear unusual. The spleen became palpable, 

h the palpability may have been missed on initial examination. 
e vital capacity was over 100 per cent. The basal metabolic rates were —20 
a -24 per cent. Two glucose tolerance tests showed normal fasting blood sugar 
with a rise to 200 mg. in two hours and a delayed fall, which suggested dif- 
ty in storage or in utilization of glucose. Reactions to Kolmer and Kahn 
gic tests were repeatedly negative; a blood culture revealed no pathogenic 

nisms. The serum protein was 6.2 Gm. per hundred cubic centimeters, with a 

al albumin-globulin ratio. The bilirubin content was 0.15 mg. per hun- 
cubic centimeters. The cholesterol and cholesterol ester values were 167 and 
1g. respectively and the blood urea nitrogen levels 22.4 and 12 mg. per hundred 

c centimeters. The blood chloride content, as sodium chloride, was 520 mg. per 

ired cubic centimeters on two determinations. The serum calcium was 10.8, 
inorganic phosphorus 3.2 and 2.1 and potassium 16.5 mg. per hundred cubic centi- 
meters. The acid-soluble organic phosphorus content of the serum was 0.6 mg. per 
hundred cubic centimeters. Studies of the spinal fluid, including culture for tubercle 
bacilli, revealed no pathogenic organisms, no increase in protein or cell content, a 
negative reaction to the serologic test for syphilis and a normal colloidal goid 
curve, 

Venous blood oxygen levels at times when the blood was bright red were 15, 
15.4 and 14.2 volumes per cent, and when it was blue they were 12 and 12.1 volumes 
per cent. (Blood oxygen volumes as determined by us represent oxygen combined 
with hemoglobin exclusive of dissolved plasma oxygen; the figures for total blood 
oxygen would be approximately 0.3 per cent higher.) On occasions when arterial 
blood oxygen was not determined simultaneously with the venous oxygen careful 
determinations with the Fisher electrohemoglobinometer were made and the expected 
value calculated; these calculated values did not differ appreciably from those ac- 
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tually determined. Venous circulation times were determined simultaneously to 
insure a normal rate of circulation at the time of the determinations of oxygen 
levels. Carbon dioxide—combining power was determined once on red venous blood 
and found to be 44 volumes per cent and once on blue venous blood and found to be 
53 volumes per cent. : 

Tests for urinary bromides and for various heavy metals® did not reveal any. 
Results of tests for porphyrinuria were repeatedly negative. No creatine was found 
in two twenty-four hour specimens; creatinine outputs in twenty-four hours were 
1.57 and 0.4 Gm. Urea and chloride outputs in twenty-four hours were within nor- 
mal limits, and the Kepler excretion test for Addison’s disease gave a negative 
result. Phenolsulfonphthalein output was 27 per cent in one hour and 25 per cent in 
the second hour, a total of 52 per cent. ; 

Concentration tests gave low normal values (1.019). Urine culture yielded 
Staphylococcus albus, believed to be a contaminant. Inoculation of a guinea pig 
with urine produced negative reactions. Gastric analysis on two occasions yielded 
normal volumes of free and total acid. 

Laryngoscopy disclosed normal vocal cords, with sluggish action, indicati:g 
weakness of the musculature but no paralysis. The ocular fundi were normal. T 
visual fields showed peripheral contraction, more pronounced for color. Kayser- 
Fleischer rings at the corneoscleral margins were discovered in February after hav- 
ing been looked for and found absent the previous October. Roentgenograms of the 
chest, stereoscopic roentgen study of the skull and roentgenograms of the bones .f 
the extremities revealed no abnormalities. Electrocardiograms showed prolong: d 
(0.22 second) and slightly varying P-R intervals and minor changes in the forms 
of the P and T waves. Biopsy of the skin and muscle revealed an increase in tve 
connective tissue of the dermis, vacuolization and thinning of the epithelium, piz- 
mentation of basal epidermal cells (which gave a negative reaction to the test 
iron) and thickening of the media of arterioles due to an increase of connect 
tissue. There were no perivascular infiltrations, nor was there any indication of 
cellular exudate elsewhere. The muscle fibers had a glazed appearance. An intr:- 
venous injection of 5 cc. of adrenal cortex extract failed to change the bright red 
color of the venous blood. 

The patient had no fever during this period of hospitalization except once di 
ing the course of an infection of the upper respiratory tract of short duration and 
terminally. At one time a series of hemorrhagic blebs appeared on the right thig 
cultures and smears of these revealed no organisms, and they slowly healed. 

Subsequent Course—On November 29 cytochrome c therapy was started, 80 
mg. being given daily intramuscularly. The patient seemed to improve clinically 
within a few days. It is perhaps difficult to state with assurance that the parkin- 
sonian manifestations improved because of the cytochrome ¢ therapy, since the in- 
tensi‘v of symptoms in parkinsonism is commonly observed to vary with the patient’s 
mood, Furthermore, remissions have been described in cases of Wilson’s disease. 
However, in view of the patient’s rapid and unaltered downhill course prior to 
therapy and the absence of effect of the usual medications used in parkinsonism, we 
deem his course to have been at least considerably slowed. After two months of 
continuous therapy, he was able to speak aloud, to feed himself and to walk un- 
assisted. Tremor and cogwheel rigidity disappeared, though plastic rigidity re- 
mained. The patient no longer noticed flickering of the motion pictures shown at 

6. Metals of groups II and III were looked for in twenty-four hour samples 
of urine concentrated ten times. These included mercury, lead, bismuth, copper, 
cadmium, arsenic, antimony, tin, aluminum, chromium, iron, nickel, cobalt, manga- 





nese and zinc. 
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the hospital, a difficulty formerly present. Edema of the lower part of the legs 
disappeared (for the first time in three years), and pigmentation and clubbing both 
diminished notably. The patient’s facial expression became more mobile, his mouth 
remained closed, his tongue was less thickened and no longer encrusted with dried 


blood and drooling of saliva ceased. The liver became smaller (though this may 
have represented an advance in the cirrhotic process of Wilson’s disease), and the 
spleen was no longer palpable. 


|lemorrhagic manifestations diminished notably but not completely at first. The 
ble 1g time was no longer prolonged (three, two and a half and one second), and 
the it retraction was now normal (repeatedly complete in two hours). Clotting 
tit were unchanged (three and one-sixth, four and four seconds). Capillary re- 
sist. ice was improved but still subnormal ; bleeding was now confined to oozing from 
tl im margins, and even this was considerably reduced. Administration of 120 mg. 
of in’ daily was then added to the patient’s therapy on January 27; by February 
1 gums were dry and capillary resistance was normal. A single blood platelet 
ci was 100,000; however, at this time the patient no longer bled. Corrected 
st entation rates were 6 to 16 mm. per hour. Hematocrit readings varied from 
3 41 volumes per cent. 
teric indexes of 10 and 7 were found. The blood urea nitrogen was 16 mg. 
a le nonprotein nitrogen 35 mg. per hundred cubic centimeters. The blood 
( terol level was 153 mg. and the ester level 94 mg. per hundred cubic centi- 
I . Prothrombin time remained normal. The serum protein was 5.7 Gm., with 
n. of albumin and 2.5 Gm. of globulin, per hundred cubic centimeters. The 
se tolerance test now gave a fasting level of 127 mg., with a rise to 250 mg. in 
ur and a return to 121 mg. in four hours and to 67 mg. in five hours. The 
c in flocculation test gave a reading of 4 plus in twenty-four hours. The sulfo- 
br phthalein test showed 5 per cent retention in twenty-five minutes. The hippuric 
ac. test resulted in excretion of 1.7 Gm. The patient’s metabolic rate reverted to 


LOWE— VOLUMES PER CENT OF BLOOD OXYGEN 
Normal Hemoglobin Red Venous ee Cytochrome 








12.0 gm. Ice Blood Therapy 
rial Blood... cree a uae es 19 15.5 15.5 15.0 14.8 
118 Ns os ves can ; 12 to 14 10.5 14.2 12.0 8.3 
eriovenous Oxygen Difference. ........ 5to7 5.0 1.3 3.0 6.5 
normal (0 per cent), which indicated an increased consumption of oxygen. The con- 


tent of acid-soluble organic phosphates in the serum rose from 0.6 to 1.1 mg. per 
hundred cubic centimeters ; this suggested an increase in available stored phosphate 
bond energy. The carbon dioxide-combining power was now 51 and 58 volumes 
per cent. Determinations of urobilinogen by Watson’s two hour method gave 1.3, 
1.8 and 0.9 Ehrlich units per hundred cubic centimeters. Porphyrinuria continued 
to be absent. The urinary findings were now normal. 

The venous blood, the color of which had previously varied from red to a 
purplish blue, now varied from blue to a deep blue-black. No bright blood was now 
seen, though the patient was bled hundreds of times. Venous blood oxygen levels 
were 6.0, 10.6, 8.3 and 3.8 volumes per cent and arterial levels 16.2, 14.8 and 14.1 
volumes per cent. The venous blood on days when the low values were recorded 
was a deep blue-black in appearance, a phenomenon as striking as was the bright 
red blood originally noted. Representative readings are recorded in the accompany- 

7. Griffith, J. Q., Jr.; Couch, J. F., and Lindauer, M. A.: Effect of Rutin on 
Increased Capillary Fragility in Man, Proc. Soc. Exper. Biol. & Med. 55:228 
(March) 1944. 
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ing table. In column 1 we have indicated the normal arterial and venous oxygen 
volumes, with the normal difference. In column 2 are the normal values for the 
hemoglobin level in our patient. It will be noted that in anemias of other than severe 
grade a physiologic adjustment is reached in which a normal arteriovenous oxygen 
difference is obtained by increased reduction of the oxygen content of the venous 
blood. In severe anemias, of course, this adaptive mechanism proves inadequate 
and further compensatory changes in the form of increased cardiac output and cir- 
culation rate occur, bringing about an increased number of round trips per red cell. 
In the third and fourth columns are listed representative values before cytochrome 
therapy at times when the venous blood was found to be red and when it was blue 
It will be seen that both represent anoxic levels of the arteriovenous oxygen dif- 
ference and that the color change, the intermittency of which seemed at first in- 
explicable, actually reflected only a change in degree of the constantly presen 
anoxia. Column 5 lists representative levels during cytochrome therapy. Values 
during therapy proved always within the normal range of arteriovenous oxygen 
difference, though there was wide variation within that range. 

The figures given in columns 1 and 2 are taken from current physiology te> 
A recent study* derived lower figures, giving a normal arteriovenous oxygen dif 
ference of 4.0 and a normal range of 3.1 to 6.1 volumes per cent. In anemic | 
tients with hemoglobin values between 7 and 13 Gm. the arteriovenous oxyg 
difference averaged 3.8 volumes per cent, while in those with values of less tha: 
Gm. of hemoglobin it averaged 2.6 volumes per cent.® These studies were made on 
mixed venous blood obtained by right atrial catheterization, and arterial bl: 
values were either determined on femoral arterial blood or calculated from he: 
globin vaiues. The figures were obtained under basal conditions, whereas ours w 
not. It is to be expected that the basal state would result in lower values for ‘ 
arteriovenous oxygen difference, since the percentage of utilization of availa 
oxygen by the tissues rises with exercise. The blood in our case was obtained 
puncture from antecubital veins and from radial arteries. 

It is to be noted that our patient's low arteriovenous oxygen differences prior 
cytochrome therapy were due to inadequate extraction of oxygen from the cir: 
lating blood and not, as in the severe cases of cirrhosis recorded by Keys and Sne! 
to inadequate oxygenation of the hemoglobin itself. His arterial blood oxyg 
was such as would be expected from the hemoglobin levels, determined independent 

There was no change in the patient’s red blood cell count or hemoglobin value 
during cytochrome therapy. The white blood cell count increased slightly to 
average of 7,500 from the 6,500 noted previously, with a normal differential count. 
On January 29, after two months of therapy, the first rise in eosinophils was re- 
corded at 16 per cent. This gradually increased to 46 per cent by March 5. This 
finding was accompanied with no other observable allergic manifestations with th 
possible exception of what may have been a transient hemolytic reaction, mani- 
fested by a drop in the red cell count and in the hemoglobin level for a period of 
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8. Stead, E. A., Jr.; Warren, J. V.; Merrill, A. J., and Brannon, E. S.: The 
Cardiac Output in Male Subjects as Measured by Technique of Right Atrial 
Catheterization: Normal Values with Observations of the Effect of Anxiety and 
Tilting, J. Clin. Investigation 24:326 (May) 1945. 

9. Brannon, E. S.; Merrill, A. J.; Warren, J. V., and Stead, E. A., Jr.: The 
Cardiac Output in Patients with Chronic Anemia as Measured by the Technic of 
Right Atrial Catheterization, J. Clin. Investigation 24:332 (May) 1945. 

10. Keys, A., and Snell, A. M.: Respiratory Properties of the Arterial Blood in 
Normal Man and in Patients with Disease of the Liver: Position of the Oxygen 
Dissociation Curve, J. Clin. Investigation 17:59 (Jan.) 1938. 
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approximately one week; these reverted to normal (for the patient) despite con- 
tinuation of therapy. When the eosinophilia reached the high level, however, we 
discontinued the use of cytochrome, with intent to substitute cytochrome of beef 
rather than that of equine origin. Administration of cytochrome c was discontinued 
on March 20 and the eosinophil count began at once to drop, being 32 per cent on’ 
March 24, 10 per cent on April 2, 6 per cent on April 7 and 2 per cent on April i6. 
Other medication was continued. 
attempted to use the interim period to reestablish a base line in the absence 
of cytochrome therapy. Clinically, the patient reverted within a few days to helpless 
it ism. Oozing from the gums reappeared despite the continuance of the use of 
r Edema of the ankles reappeared. The patient ceased speaking aloud. Tube 
fe was required for the first time, and breathing became stertorous. Tremor 
an wheel rigidity did not reappear. Aspiration pneumonia involving the base 
left lung occurred, with a rise in the white blood cell count to 15,700. 
ma of the palms of both hands (“liver palms”) appeared during penicillin 
for the pneumonia and it persisted after administration of the drug had 
iscontinued. The basal metabolic rate fell to —13 per cent. The serum 
acid-soluble phosphorus fraction on April 9 had fallen to 0.8 mg. per hundred 
entimeters. The blood lactic acid was 24 mg. per hundred cubic centimeters. 
phalin flocculation remained at 4 plus in twenty-four hours, and the icteric 
was 13. Bleeding times were three seconds and one second, clotting times 
ve and five seconds and clot retraction was complete in two and in three 
Venous blood oxygen levels were 7.5, 13.7, 11.8, 10.7 and 9.8 volumes per 
the blood became again intermittently bright red. 
ce we were afraid that death would occur from choking or from aspiration 
onia, further attempts to reach a base line were given up. Administration of 
tochrome c 150 mg. daily intramuscularly was instituted on April 10, three 
after discontinuance of the equine cytochrome. The patient continued to 
rate despite this therapy. His venous blood became bright red and remained 
| showed constantly high oxygen levels. The red blood cell count and the 
zlobin level did not change, but studies of smears of the peripheral blood 
led myelocytes, many atypical lymphocytes, poikilocytosis and some anisocytosis 
asophilia of the red cells. The platelets numbered 170,000. The prothrombin 
was moderately prolonged. Respiratory failure developed, and the patient 
died in coma on April 24. 
stmortem Examination.—Gross examination was performed two hours after 
by Dr. Manuel G. Gichner. The body was that of a slender white man, ap- 
<imately 150 pounds (68 Kg.) in weight and 6 feet 1 inch (185 cm.) in height. 
The skin over the entire body was of a bronze color, with more distinct dark brown 
pigmentation of the lower part of the legs and of the ankles which faded over the 
toes and the plantar surfaces of the feet. There was slight edema of both ankles, 
and the left thigh and calf ranged up to 2% inches (6 cm.) greater in circumference 
than the right.. The fingers and toes were moderately clubbed and cyanotic. There 
was a small penile scar. No lymphadenopathy was found. The subcutaneous fat 
and muscle were thin. 
The heart weighed 338 Gm., with pallor and slight flaccidity of the muscle. The 
left lung weighed 550 Gm. and the right 390 Gm. Both were rather firm at the 
bases, and on the left an area of frankly gray consolidation 10 cm. in diameter was 


seen. 

The strikingly nodular liver appeared small in situ and weighed 1,420 Gm. On 
cut section, the nodules varied from 0.5 to 2 cm. in diameter. They were dark yel- 
low, with occasional hemorrhagic areas. The septums between the modules were 
broad and firm. The gallbladder and the extrahepatic biliary channels were un- 
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Fig. 2.—Section of the liver. A, low magnification, showing adjacent zones of 
hepatic regeneration, fibrosis with round cell infiltration and hyperplasia of biliary 
ducts; B, high magnification, showing active regeneration of hepatic cells. Note 


. 


the numerous double-nucleated cells. 
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changed. The spleen weighed 400 Gm.; its capsule was moderately thickened and 

wrinkled. Its cut surface had a dull hemorrhagic appearance, with indistinct 
malpighian corpuscles. The pulp did not scrape readily. 

he brain weighed 1,420 Gm. The meninges and the vessels were not visibly 

d. In the region of the lenticular nucleus multiple small cavities and soften- 

ith light brown discoloration, were observed. This change, particularly 

© in the area of the putamen, extended with diminishnig intensity into the 

nt external capsule posteriorly and the internal capsule anteriorly. No gross 

















Fig. 3.—Section of the liver, high magnification, showing huge hepatic cells, with 
cytoplasmic vacuolation and nuclear inclusion particles. 


lesions were found in the remainder of the brain or in the upper part of the spinal 
cord, 


The marrow at the junction of the upper and middle thirds of the femur ap- 
peared red and hyperplastic, in striking contrast to the usual fatty appearance of 
marrow in this region. 

No changes of significance were noted in the thyroid, adrenals, pancreas, in- 
testinal and urinary tracts, testes or prostate. 

Microscopic Examination—This was performed by Dr. Tom R. Hamilton and 
Dr. Elizabeth U. Corbell. Tissues were fixed in formaldehyde and stained with 
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Fig. 4.—Section of the liver. A, high magnification, showing hyperplasia of the 
biliary duct cells; B, high magnification, showing nearly adenomatous appearance 
of hyperplasia of the biliary duct cells. 
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hematoxylin and eosin. Some sections were stained for fat, glycogen, iron and 


ceroid. 

In sections of the heart, localized vacuolization of the myocardium was noted, 
especially in the subendocardial region. The myofibrillae and the cross striations 
of the muscle were somewhat obscure. 

fhe pulmonary sections appeared highly cellular, with polymorphonuclear 

ukocytes packing the alveolar spaces. Scattered through this exudate were many 
pale cells loaded with fat globules as well as numerous pigment-laden 
rophages. Some fields were particularly hemorrhagic. Pus cells were found 
n some of the bronchi. Emphysema predominated in many areas and collapse 
alveoli in others. 
he normal lobulation of the liver was lost, and broad zones of dense fibrous 
coursed through the parenchyma. Numerous small round cells and a few 
erated polymorphonuclear leukocytes were seen in the fibrosed portal spaces. 
eration of bile ducts was pronounced throughout and suggested an adenoma- 
rocess in some areas. In the intervening hepatic nodules there was a remark- 
variation in configuration of the cells. Many of the hepatic cells were larger 
normal, and a high percentage of them had two or more nuclei. Some of the 
- and many of the single nuclei were pale, visicular and four and five times the 
al size, while other hyperchromatic, bizarre forms were as much as ten times 
yrmal size. Numerous vacuolated hepatic cells were seen, and small discrete 
iles appeared in some of the vacuoles. Acidophilic inclusion particles were 
in a few of the large vesicular nuclei. These did not stain with glycogen stains. 
ly all the hepatic cells ¢ontained fine fat droplets. 
1 the spleen cellular fibrous tissue appeared prominent in the pulp, and some 
ing of cells lining the sinusoids was observed. The sinusoids contained a 
rate number of large round cells and granulocytes. 
vudy swelling and some tubular necrosis were seen in the kidney. Congestion 
prominent. Some thickening of vascular walls was noted in small vessels 
iding capillaries of the glomerular tufts. 
lecided reticuloendothelial hyperplasia was noted in the lymph nodes. Hema- 
iesis, particularly erythopoiesis, encroaching on fatty marrow was prominent 
ections from the femur. 

\rrest of spermatogenesis was apparent in the testis, and the interstitial cells 

Leydig were less conspicuous than usual. There was a slight increase in con- 

tive tissue between the seminiferous tubules, and there was some apparent 
increase in pigment in the interstitial cells. 

In the region of the putamen and the adjacent internal and external capsules 
the brain tissue had a loose, spongy appearance. Numerous small round cells and 
gitter cells were seen in the spaces. Moderate glial proliferation was present. The 
walls of the blood vessels in these areas were thickened. Occasional endothelial 
cells were vacuolated, and some contained acidophilic nuclear inclusion particles. 
In other sections of the brain, including the cortex, the perivascular spaces con- 
tained rather large quantities of fine golden yellow pigment granules both intra- 
cellularly and extracellularly. These deposits were usually found in association 
with slight perivascular accumulations of small round cells. They did not reveal 
iron when stained. 

The skin and the skeletal muscle showed little significant change, except that 
the cross striations of the muscle fibers were less prominent than in the biopsy 
specimens, 

The pigment granules and globules described in perivascular tissue in the brain 
and in the interstitial tissue of the testis were acid fast and were assumed to be 
ceroid. Other tissues stained by the Ziehl-Neelsen technic and shown to contain 
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ceroid were adrenal cortical cells, regenerating hepatic cells and occasional Kupffer 
cells of the liver. Ceroid was not found in striated muscle, lung, pancreas, spleen, 
lymph node, bone marrow or thyroid. 

Diagnosis——The diagnosis was (1) hepatolenticular degeneration, characterized 
by (a) periportal or toxic cirrhosis, with chronic hepatitis and multilobular re- 
generation (bile ducts and hepatic cords), and (b) degeneration in the region of 
the lenticulostriate nuclei; (2) slight degeneration, hydropic and fatty, of the heart 
and the liver; (3) parenchymatous degeneration and tubular necrosis of the kid- 
neys; (4) slight fibrosis of the spleen; (5) hyperplasia of the bone marrow of the 
femur, and (6) bilateral lipoid pneumonia. 


COMMENT 


Certain pathologic changes referable to anoxia were observed, 
they did not seem marked; therapy with cytochrome c may have int! 
enced these processes. Vacuolization in the liver and heart muscle w: 
similar to that observed in various types of anoxia, such as high altituc 
anoxia,!! severe anemia ?* and experimentally produced low oxygen ter 
sions.!*> The hyperplastic bone marrow is interpreted as a compensator 
response to anoxia, although the effect of cytochrome c therapy is unde 
termined. Hepatic regeneration was of remarkable degree and is 
interest in view of Drabkin’s recent report of increased hepatic regener 
tion in partially hepatectomized rats given injections of cytochrome c 


Ceroid pigment, typically found in experimentally induced vitami: 
deficiency and dietary cirrhosis in rats, has only recently been obser 


in human beings.!® 


SUMMARY 


A case of hepatolenticular degeneration is described which presen: 
certain unusual features believed to indicate tissue anoxia. Treatme 
with cytochrome c resulted in reversal of these features and in clinic 
improvement. Fatal relapse occurred when administration of cytochro: 
¢ was discontinued because of development of eosinophilia; termin: 
reinstitution of cytochrome therapy proved ineffective. Autopsy revealed 
a remarkable degree of hepatic regeneration and other unusual findings. 

11. Kritzler, R. A.: Acute High Altitude Anoxia: Gross and Microscopic 
Observations in Twenty-Seven Cases, War Medicine 6:369 (Dec.) 1944. 

12. An evaluation of the vacuolization in anemic anoxia with reference to hy- 
dropic as well as fatty change is in progress and unpublished *(T. R. Hamilton and 
G. Chaney). 

13. Trowell, O. A.: Fhe Experimental Production of Watery Vacuolation of 
the Liver, J. Physiol#105:268 (Dec. 6) 1946. 

14. Drabkin, D. L.: Liver Regeneration and Cytochrome C Metabolism: In- 
fluence of Anoxia and of Injection of Cytochrome C, J. Biol. Chem. 171:409 
(Nov.) 1947. 

15. Pappenheimer, A. M., and Victor, J.: “Ceroid” Pigment in Human Tissues, 
Am. J. Path. 22:395 (March) 1946. 
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ry HE steady decline in the mortality from tuberculosis has been in- 

| terpreted as indicating that this disease would in the near future 

ne one of minor significance. This implies that there is a definite 

, such as was found in the Framingham study,’ between new cases 

berculosis and deaths from the disease. Robins? pointed out that 

to 1934 there had been no systematic effort made to determine the 

lence of tuberculosis in any large city in the United States and that 

veys made in New York City since 1934 the racial prevlaence of 

isease has been found to be completely in discordance with the re- 

anticipated from the application of standards based on mortality 

tics. His study indicates that the mortality rate and the annual 

nce rate are independent of each other and that the prevalence of 

ally active tuberculosis is the resultant of the two. Robins? and 

ows * determined that the number of adults with clinically active 

rculosis annually was between 2 and 3 per 1,000. Robins * and Reid * 

were able to determine the “source case” for only a small percentage of 

these new cases. The unknown ‘source of infection makes the control 

of tuberculosis the difficult problem that it is. The present study was 

undertaken to determine the location and the extent of the unknown 

source of infection, the disregarded part of Greenwood’s * “seedbed” of 
the tubercle bacillus. 


From the Laboratories of Pathology, Bellevue Hospital. 
Sponsored by the Hegeman Memorial Fund. 
1. Final Summary Report, Framingham Monograph 10, July 1924. 


2. Robins, A. B.: The Development of Tuberculosis in the Apparently 
Healthy Adult, Am. Rev. Tuberc. 47:1, 1943. 


3. Fellows, H. H.: Serial Chest Roentgenograms of 3,179 Office Employees, 
1926-1938, J. Indust. Hyg. & Toxicol. 22:157, 1940. 

4. Reid, A. C., in discussion on Robins.” 

5. Greenwood: Epidemics and Crowd-Diseases: An Introduction to the Study 
of Epidemiology, London, Williams & Norgate, Ltd., 1935. 
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Routine necropsy protocols contain much information on tuberculosis 
that is not utilized. In records of this type data relative to the incidence 
of infection are unreliable, for rarely is sufficient search made for minute 
tuberculous foci. The major manifestations of tuberculosis as a pri- 
mary cause of death are well documented. Information relative to 
caseous foci several millimeters in diameter and to cavity formation is 
reliable. It is pathologic changes of this type, present in the tissues of 
persons who died from other diseases, that represent unhealed and often 
unrecognized tuberculosis from which tubercle bacilli are frequently dis- 
charged. The authors regard the caseous focus in the lung as an area 
necrotic tuberculous pneumonitis which when it softens and is extruded 
serves as the source from which tubercle bacilli may be scattered wit! 
the lung and to the outside world. 

To determine the incidence of deaths from tuberculosis and of u- 
healed tuberculosis in persons who died from other diseases the necro; 
records of Bellevue Hospital on adult patients over 15 years of age h 
been examined for a ten year period, i.e., 1935 through 1944. Belle: 
Hospital was chosen because it is a large public general hospital that 
used for teaching purposes by three medical schools. In addition to 1 
usual services in a general hospital, there are a large psychiatric ser\ 
and a service for the treatment of disease of the chest. To the latter 
referred patients with all types of chronic pulmonary conditions. T! 
service acts as a clearing house for tuberculous patients whose resider 
in the hospital averages about one month.® Three fourths of the death: 
from tuberculosis on this service occur within one month after the | 
tients’ admission to the hospital. A small percentage of the patients wi 
known tuberculosis are cared for by other special services. There is 
large necropsy service, with a considerable volume of data available : 
persons who died from tuberculosis and from various other diseases. 


PRESENTATION OF DATA 


The data obtained from the necropsy protocols are analyzed in rela- 
tion to age, sex, race, the presence or absence of caseous foci or of cavity 
formation in the lung, generalized miliary tuberculosis, tuberculosis as a 
primary cause of death or as an incidental finding in persons who died 
from other diseases and the clinical diagnosis relative to the recognition 
of the tuberculosis found at necropsy. 

Table 1.—In table 1 is presented the incidence of unhealed tuber- 
culosis for the necropsy series as a whole. Proportionately there were 
more male patients with tuberculosis, except in regard to persons under 


6. Tuberculosis Reference Statistical Year-Book, New York Tuberculosis and 
Health Association, 1946. 
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30 years of age, and more Negroes than white patients. Unhealed tuber- 
culosis is recorded for both sexes, for both races and for all age groups. 
Table 2.—The cases of unhealed tuberculosis are analyzed in table 2. 
In most cases in which tuberculosis was recorded in the necropsy records 
of Negroes it was the primary cause of death, whereas 29 per cent of the a 
white patients died from diseases other than tuberculosis. This suggests ; 
that if a progressive tuberculosis becomes established in Negroes they S 


oups 


Gr 


seldom survive long enough to die from other causes, in contrast to the é 
occurrence among the white race. It does not indicate, however, that " 


persons of the Negro race once infected cannot prevent the infection 
from progressing. Formation of tuberculous cavities in the lungs of : 
patients who died from disease other than tuberculosis was more fre- 
quently noted in persons of the white race. 

Caseous foci without cavity formation in the lungs were more tre- 
quently mentioned in reports on white patients and were more often an 
incidental finding. The caseous foci recorded were all at least 5 mn). in 


ary l_esior 
1944) 


selortaor 
} 


diameter, and undoubtedly many smaller foci of this type would hive 
been noted had a greater awareness of their significance been pres nt. 
That the caseous focus is not an innocuous lesion is shown by the ‘act 
that when this lesion was found without cavity formation in the li .gs 
it was associated with death from tuberculosis in 23 per cent of the w ‘ite 
patients and in 81 per cent of the Negroes. 

Neither cavity formation nor caseous focus in the lungs was recorded 
in 9.2 per cent of the patients. The number of white patients for which 
neither was recorded was 6 per cent and the number of Negroes 1 per 
cent. The greater percentage among the Negroes, with one half of t!iem 
being under 30 years of age, suggests that small caseous foci in the 
lungs had been overlooked. This explanation may or may not applv to 
the white patients since 90 per cent of these were in the older age group. 
In this group 86.5 per cent died from tuberculosis. 

The relation of age to unhealed tuberculosis and to death from t 
disease is significant. Tuberculosis was the cause of death in all pa- 
tients under 30 years for whom unhealed tuberculous lesions were re- 
corded but in only one half of the patients over 70 years of age. The latter 
condition was much more frequent among the white patients. 

Table 3—The relation of generalized miliary tuberculosis to the 
type of pulmonary lesions, to race and to age is presented in table 3. 
Generalized miliary tuberculosis was present in 18.9 per cent of the pa- 
tients who died from tuberculosis. It was twice as frequent among 
Negroes as among white persons. It was recorded least often among 
patients with cavity formation in the lungs. When caseous foci only 
were recorded and when neither cavity formation nor caseous foci were | 
present in the lungs there was a high frequency of generalized miliary 
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tuberculosis. In cases of this type it is often difficult to determine the 
original source from which the dissemination occurred. 

The group of 150 patients with generalized miliary tuberculosis was 
composed of 100 males and 50 females. Proportionately, there was no 
difference between males and females in either race in regard to the group 
under 30 years of age, but in the groups over 30 years of age in both 
races generalized miliary tuberculosis was observed twice as frequently 
among females as among males. The most frequent occurrence of 
generalized miliary tuberculosis was in the group under 30 years of age, 
with the second greatest frequency being found in the group over 50 years 
of age. 

Table 4.—The clinical records of all patients with unhealed tuber- 
culosis observed at necropsy were examined to determine whether this 
disease had been mentioned in the clinical diagnosis. Failure to find 
tuberculosis listed was interpreted as meaning either that the disease had 
not been suspected or that if considered it had been relegated to a place 
of no importance. The principal point of interest in table 4 is the cor- 
relation of the clinical diagnosis with the findings at necropsy. 

Tuberculosis was diagnosed clinically in 89 per cent of the cases i 
which it was the primary cause of death. It was diagnosed for 96.7 per 
cent of the persons under 30 years of age and for 60 per cent of 
patients over 70 years of age. It was diagnosed also in but 70 per « 
of the patients over 70 years of age who had tuberculosis cavity fori 
tion in the lungs. There was a decrease in the diagnosis of tubercul 
with the increase of the age of the patient. 

Unhealed tuberculosis present in those who died from other dise: 
received little clinical attention, for in less than half of the patients with 
tuberculous cavity formation in the lungs was a clinical diagnosis of ‘u- 
berculosis recorded. 

Perhaps the data from the necropsy series may not be applicable to 
the problem of tuberculosis in a large community. Nevertheless it 
seemed worth while to compare these data with those contained in the 
death registry * of the city as a whole for the same period. 

Table 5.—The patients on whom necropsy was performed at Belle- 
vue Hospital equaled 1 per cent of the white persons and 1.7 per cent 
of the Negroes over 15 years of age who died in New York city. The 
data presented in table 5 show that the necropsy series contains a higher 
proportion of white males and of Negroes of both sexes than the series 
represented in the city registry. Although there is the same general trend 
relative to age distribution in the two series, the necropsy series contains 
a lower proportion of patients over 70 years of age. 


7. The data for the New York city deaths were kindly supplied by the Bureau 
of Records and Statistics, Department of Health, New York City. 
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Table 0—A comparison of deaths from tuberculosis in the two series 
is presented in table 6. The proportion of males is higher in the necropsy 
series. There is a higher proportion of the group under 30 years of age 
represented in the city registry than in the necropsy series. The trend in 
age distribution is similar in the two series. 

Table 7.—The relation of tuberbulous deaths to total deaths in the 
two series is presented in table 7. Proved tuberculous deaths are twice 
as frequent in the necropsy series as in the city series. The higher per- 
centages in the necropsy series pertain to all but three categories of 
patients, i.e., Negroes, male and female, under 30 years of age and Negro 
women between 30 and 49 years of age. The ratio between the necropsy 
data and the data from the city registry is 1.4 to 1 for the group under 
30 years of age and 3.9 to 1 for the group over 70 years of age. Seventy- 
six per cent of those in the necropsy series under 30 years of age who 
died from tuberculosis were from the service for the treatment of 
disease of the chest while in the group over 70 years of age 68 per cent 
were from other services. It can hardly be argued that the higher pro- 
portion of deaths from tuberculosis in the necropsy series is due so'cly 
to the fact that the hospital has a large active service for patients w th 
tuberculosis. 

Table 8—Since there is considerable agreement between the (ta 
from the city registry and the necropsy data and since the mortality, 
from tuberculosis in the city, based on data from the city registry, has 
shown a considerable decline in the past two decades, it would seem logi- 
cal to expect to find a similar trend in the necropsy data. In table 8 1re 
presented the necropsy data from Bellevue Hospital for the two periods 
of 1920 to 1922 and 1940 to 1942. A comparison of the two sets of cata 
shows little change in the incidence of unhealed tuberculosis. Propor- 
tionally there were fewer necropsies on persons under 50 years of age in 
the later period. This same trend has been reported § for other necropsy 
series in the city. It reflects the trend ® in the aging of the population. 

Samples of a single generation are present in both series. Thus the 
group 15 to 29 years of age in 1920 to 1922 is represented in the group 
30 to 49 years of age in 1940 to 1942. Comparisons of the two samples 
of generations reveal two points of interest. First, as a generation ages 
the ratio of deaths from other diseases to deaths from tuberculosis in- 
creases. Second, there is a decrease in the ratio of deaths from tuber- 


8. Medlar, E. M.: The Incidence of Pathologically Significant Tuberculosis 
in Routine Necropsies in Private and Public General Hospitals, New York State 
J. Med. 47:582, 1947. 

9. Dublin, L. I.: Health Problems of an Aging Population, Statist. Bull. 
Metrop. Life Ins. Co. (no. 12) 27:6, 1946. 
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culosis to deaths from other diseases in persons with unhealed tuberculo- 
sis, These two phenomena suggest that as a generation ages increments 
\f tuberculosis are added and that the decrease of deaths from the disease 
. be due to changes in the soil rather than to any change in the patho- 
cenicity of the tubercle bacillus. Examination of the clinical histories 
‘ persons of the ages of 40 to 60 years who died from tuberculosis 
vs that in some but not in all cases tuberculosis had been diagnosed 

to the final illness. Examination of the clinical histories of persons 


- 8—Comparison of Necropsies at Bellevue Hospital for the Years 1920 to 
1922 and 1940 to 1942 Relative to Death from Tuberculosis and to 
Unhealed Tuberculosis in Patients Who Died from Other Diseases 








—Ratio of Deaths Due.... 
Deaths Due to Other Diseases to Tuberculosis to ... 
Deaths Due to —— Deaths Due to Other... . 
Tuberculosis Unhealed _ No Diseases Accompanied... . 
Tuberculosis Unhealed With Tuberculosis .... 
esent Tuberculosis 
1920 to 22 
(2) (3) (4) (5) (6) = (3) and (4) .... 
1,307 191 (14.6%) 83 (6.4%) 1,033 (79.0%) 2.3 
173 (13.2%) 45 (26.0%) 2 (1.2% 126 (72.8%) 22.5 
507 (38.8%) 106 (20.9%) 29 (5.7%) 372 (73.5%) 3.6 
506 (38.8%) 33 (6.5%) 32 (8.3%) 431 (85.2%) 0.8 
121 (9.2%) 7 (5.7%) 10 (8.2%) 104 (86.1%) 0.7 
1940 to 42 
woe 3,044 282 (12.5%) 152 (6.8%) 1,810 (80.7% 
88 (3.9%) 31 (46.6%) ene 47 (53.4%) 
528 (23.5%) 110 (20.8%) 35 (6.6%) 383 (72.6%) 3.1 
1,159 (51.7% 113 (9.7%) 86 (7.4%) 960 (82.9%) 1.3 
469 (20.9%) 18 (3.8%) 31 (6.6%) 420 (89.6%) 0.6 






































9.—Tuberculosis Among Employees of the Metropolitan Life Insurance 
Company After Employment (Detected. Between 1935 and 1946) 








Patients on Whom a Normal Roent- Patients Previously Examined .... 

Length of _ All Patients genogram Was Obtained Previously by Fluoroscopy 
vif \ = No. % No. % No. % 
ae 226 100.0 104 100.0 100.0 
ssthanl.. 15 6.6 10 9.6 4.1 
64 28.3 32 30.8 26.2 
80 35.5 34 32.7 37.7 
10to15..... 44 19.4 18 17.3 21.3 


Over 15..... 98 10.2 10 9.6 10.7 














who died from other causes but who harbored -unhealed tuberculosis 
fails to reveal a diagnosis of tuberculosis for any previous illness in the 
majority of instances. These facts suggest that the tuberculosis observed 
at necropsy on older persons has not necessarily been carried over from 
a previous decade. 





512 ARCHIVES OF INTERNAL MEDICINE 


Table 9.—These observations are confirmed by clinical studies of 
adults on whom normal roentgenograms of the chest have been obtained 
or who have shown a negative reaction to tuberculin. In table 9 !° is pre- 
sented the new instances of pulmonary tuberculosis found among em- 
ployees of the Metropolitan Life Insurance Company in relation to the 
length of service in the company. The persons in this group had either a 
normal roentgenogram or a normal fluoroscopic reading of the chest 
prior to their employment. The average age at the time of employ- 
ment was 20 years. All the persons were subjected to at least a’ yearly 
fluoroscopic examination of the chest. Sixty-three per cent of 
patients were found to have the disease between the first and 
tenth year after employment, but 10 per cent had been employed o 
fifteen years. The source '' of the infection could not be traced to any 
one in the employment of the company, and the history of contact wt 
a person with known tuberculosis could be elicited in only 10 per cen: 
the cases. It is our judgment, based on considerable experience at nec: 
sies, that these infections are new ones acquired in adult life rather t 
“latent” infections too minute to be detected several years previot 
This is a graphic illustration of increments of tuberculosis in an a 
population that was as free from demonstrable tuberculosis as it is 
sible to determine from roentgenographic studies of the chest. 


SUMMARY OF DATA 


Cavity formation or caseous foci in the lungs were present in 90 
cent of the persons with unhealed tuberculosis in the necropsy se: 
Fifty-six per cent of all patients with cavity formation were unde: 
years of age, and death was ascribed to tuberculosis in 93 pet cent 
this group. However only 71 per cent of those over 50 years of age 
died from tuberculosis. One sixth of the persons with cavity format 
died from other diseases, 80 per cent being over 50 years of age. 
clinical diagnosis of tuberculosis was made for 94 per cent of the persons 
with cavity formation in the group under 50 years of age. A clinical 
diagnosis was made for 81 per cent of a similar group over 50 years of 
age when tuberculosis was the cause of death and in only 38 per cent 
when death was due to other diseases. The latter group represents one 
seventh of all persons with cavity formation. 

The presence of caseous foci without cavity formation in the lungs 
was recorded in 2 per cent of all necropsies. We regard foci of this type 
as areas of necrotic tuberculous pneumonitis and as the precursors to 
cavity formation. Until completely organized they cannot be regarded 
as “closed” foci and must be considered as a potential source for the 
~~ 10. The data contained in this table were kindly supplied by Dr. Harold Haynes 


Fellows, Associate Medical Director of the Metropolitan Life Insurance Company. 
11. Fellows, H. H.: Personal communication to the authors. 
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discharge of tubercle bacilli in the air. One third of the patients with 
this type were under 50 years of age, 54 per cent of whom died from 
tuberculosis, and two thirds were over 50 years of age, with death from 
lerculosis occurring in only 19 per cent. Of the Negroes, 9 per cent 
this type, 77 per cent of these being under 50 years of age; death 

1 tuberculosis occurred in 94 per cent. Of the white patients, one 

') had this type, 72 per cent of these being over 50 years of age; death 

1 tuberculosis occurred in only 18 per cent. If the ratio of patients 

caseous foci to those with cavity formation is an acceptable criterion, 

us foci show a greater tendency to soften and excavate in Negroes 

in white patients. This may be one reason for the difference in the 

vior of the disease in the two races. These caseous foci have not 

ved the attention which they merit, for in only 25 per cent of the 

in which they were described was a clinical diagnosis of tuberculosis 

Vhile the softening of a necrotic area of tuberculous pneumonitis, 

a discharge of the contents through the bronchi, is not a complete 

‘ction against massive generalized dissemination of the disease, it 

is to be an important factor. Cavity formation in the lungs was 

sent in 83 per cent of the persons who died from tuberculosis, with 

9 per cent having generalized miliary tuberculosis. Of the persons 

| from tuberculosis in whom caseous foci were present in the lungs 

ther tissues, without cavity formation in the lungs, 48 per cent had 
ralized miliary tuberculosis. 

in 40 per cent of the cases involving persons over 50 years of age 
vith unhealed pulmonary tuberculosis this disease was not mentioned 

he clinical diagnosis. Of this group, 77 per cent were white males, 

whom one half had cavity formation in the lungs. A clinical recog- 

ion of the tuberculosis would not have altered the primary clinical 
llagnosis or the treatment prescribed in the majority of instances. How- 
ver, failure to recognize the presence of pathologically active tuberculosis 
recluded steps to lessen the danger of spread of the infection. 

If all the persons who died from tuberculosis and all the persons for 
whom a clinical diagnosis of tuberculosis was made are excluded from 
the necropsy series, there remain 183 persons (2.5 per cent) with un- 
healed disease, 40 per cent of whom had cavity formation in the lungs. 
Expressed in the usual statistical terms, this represents a rate of 1,000 
persons with unrecognized cavity formation in the lungs per 100,000 of 
the population. 

The data from the necropsies and those from the city registry agree 
in most instances as to the age distribution for deaths as a whole and 
for deaths from tuberculosis. The differences in the two series relative 
to sex and age are probably due to the composition of the population of 
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the hospital plus the fact that it is usually easier to obtain permits for 
necropsy on male patients. Permits for necropsy at Bellevue Hospital 
are obtained by the resident staff, and success in procuring them rests 
in no small way on the zeal with which they are sought. Greater effort is 
exerted to obtain permits for necropsy on patients who had presented 
difficult diagnostic problems or unusual clinical features. More interest 
is usually manifested in young adults than in the aged. Whatever selec- 
tivity there may be in the. necropsy series is due to the clinical interest 
in the cases and to the ability to obtain permits rather than to the nature 
of the disease disclosed at necropsy. We believe that the necropsy series 
represents a fair random sample of deaths in the city. A comparison of 
the necropsy data and the data from the city registry relative to deaths 
as a whole in relation to deaths from tuberculosis shows a ratio of 1.4 t 
1 in the group under 30 years of age and of 3.9 to 1 in the group over 
70 years of age. An impression is gained that the death rate from tuber 
culosis is too high among Negroes under 30 years of age and is bel 
the actual among all other categories represented in the city regist 
This seems plausible, for the causes of death as listed in the city reg 
try are in large part based on the clinical and not on the pathologic di 
nosis, and in the city as a whole three fourths of the persons who d 
were over 50 years of age. Twenty per cent of the patients of this : 
in the necropsy series who died from tuberculosis had not been rec 
nized clinically as being affected with the disease. 


A comparison of the necropsies at Bellevue Hospital for the yea: 
1920 to 1922 and 1940 to 1942 fails to reveal any striking difference i: 
the incidence of unhealed tuberculosis in the two series. A similar coi 


parison of necropsies on young children ® revealed a decrease of 80 | 
cent in deaths from tuberculosis between 1920 and 1940. Deaths fri 
tuberculosis at Bellevue Hospital in 1940 to 1942 may not reflect the true 
situation in New York city, for in recent years a majority of the hos; 
tals have adopted a policy of transferring tuberculous patients to special 
services as soon as the disease is diagnosed and not a few such transfers 
are made to Bellevue Hospital. This does not apply to the unhealed 
tuberculosis present in the groups who died from other diseases, and a 
comparison of the two series in this respect reveals no significant dii- 
ference between them. One third of the persons with tuberculosis in the 
two series were in this group, and the number of these over 50 years of 
age increased from 63 to 77 per cent between 1920 and 1940. It appears 
that unrecognized and unhealed tuberculosis is concentrated in the popu- 
lation over 50 years of age; the condition is more often met with among 
males than among females. 
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COMMENT 


Whenever the problem of tuberculosis is discussed, it is usual to place 
great emphasis on the decline in the mortality rate. To argue that the 
continuity of tuberculosis revolves about the mortality rate is to ignore 
the essential nature of the pathogenesis of the disease. Today a majority 
of the persons ill with tuberculosis are restored to a state of clinical 

being, and by proper management they may survive for years to 
eventually from some other disease. Throughout their life many 
nue to shed tubercle bacilli, and it is unwise to ignore these persons 
they constitute one part of the seedbed. 

(here are certain other facts which show that tuberculosis is none too 

controlled. In the year 1945,® 35 per cent of the deaths from tuber- 
is in New York city occurred out of hospital and one third of the 
1s took place within one month after the patients were admitted to 
tal. Twenty-nine per cent of the patients with tuberculosis left the 
tal against medical advice. Clinical relapse of the disease accounted 
3 per cent of the admissions to the hospital. Of the newly discovered 
s, 12.4 per cent were first known through death registrations. One 
of the patients with tuberculosis were discharged either improved 
improved. These facts relate to the known part of the seedbed. 

‘nhealed tuberculosis is seldom found recorded in the records of 

psy on adults under 30 years of age if death was due to some other 

se. This suggests that if unaltered in its course progressive tuber- 

sis is a highly lethal disease in young adults. The finding of unhealed 

erculosis in increasing numbers of persons dead from other diseases, 

proportion to those dead from tuberculosis, indicates that a progressive 

erculosis acquired in later life tends to be less explosive in type. It is 

this part of the population, i.e., persons over 50 years of age, that 

tuberculosis is less likely to be suspected. This constitutes the unknown 

art of the seedbed that the necropsy data indicates contains 1,000 per- 
ons with cavity formation per 100,000 of the population. 

All that is needed to initiate a new case of progressive tuberculosis is 
for a few tubercle bacilli to lodge in a favorable place in a lung and in a 
favorable soil. A larger number of new cases might develop in an en- 
vironment heavily polluted with tubercle bacilli, but it is also possible to 
have cases occur from a chance exposure to relatively few bacilli. When 
there are many unrecognized spreaders of bacilli, chance exposure could 
occur often and new cases could develop without a discernible source of 
contact. The experience of the Metropolitan Life Insurance Company 
relative to the development of tuberculosis among its employees after 
their employment is an excellent example of such a situation. This ap- 
pears to be the situation also in New York city, where no source of 
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contact is found for the majority of the newly discovered cases. This 
situation mitigates against breaking the continuity of the disease. 

Frost,!* in discussing the control of tuberculosis, proposed the thesis 
that the tubercle bacillus is losing ground because there are fewer deaths 
from the disease and because “there appears to be no good reason to 
doubt that the prevalence of open cases is diminishing at something like 
the same rate as mortality from phthisis.” This depends on what is meant 
by “open” cases. Cases of minimal tuberculosis used to be considered 
as “closed’’ cases, but today this is not so. Careful bacteriologic studies 
have shown that a considerable number of patients with “arrested” tuber- 
culosis and of persons with tuberculosis “of no clinical significance” 
discharge tubercle bacilli intermittently. Frost probably did not include 
these patients in his thoughts of the “open”’ case. It is the survivors who 
discharge tubercle bacilli more than the persons who die from the disease 
who enhance the chance for continuity of tuberculosis. A good parasite, 
for its survival, establishes itself in a large number of hosts, but only 
a minority succumb to the invasion. In this respect the tubercle bacillus 
has done well. With the population over 50 years of age being larger 
today than it was twenty years ago, the necropsy data suggest that the 
seedbed for the tubercle bacillus has enlarged and that the chances tor 
its survival are enhanced rather than diminished. 

The campaign waged to eradicate tuberculosis in cattle in this cow- 
try struck at the core of the problem, i.e., the eradication of the seedbed. 
The core of the problem of tuberculosis in man is the same as that in 
cattle, but the same plan of attack can hardly be recommended. 

Control of tuberculosis, meaning a decrease of the continuity of the 
disease, requires an intelligent supervision of the seedbed to prevent the 
return to the soil of those factors which favor the tubercle bacillus. This 
means a planned follow-up of al! persons with unhealed disease, which 
includes those in whose roentgenograms shadows are revealed regardless 
of whether the disease is considered active or inactive. Thought also 
must be given to the socioeconomic factors that favor the disease. In 
addition an intensified search must be made for a cure, in a pathologic 
as well as in a clinical sense, of those who have a progressive disease. 


The problem of the continuity of tuberculosis, as seen at necropsy, 
appears formidable. This view corroborates the following statement by 
Greenwood *: 

At the worst, looking at the position epidemiologically, we might fear that if a 


population such as ours were, through the breakdown of the machinery of civiliza- 
tion, again exposed to the environmental conditions of a city slum of the eighteenth 


12. Frost, W. H.: How Much Control of Tuberculosis? in Papers of Wade 
Hampton Frost: A Contribution to Epidemiological Method, New York, The 
Commonwealth Fund, 1941. 
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or early nineteenth century, the reaction in terms of tuberculosis mortality would 
be sharper than in the past. 

Without doubt it is idle to speak of the conquest of tuberculosis; tuberculosis 
has not been and so far as one can see never will be conquered. We may, however, 
reasonably expect a further decline in mortality, provided that our means allow us 
to improve the general environmental conditions of the people. 


SUMMARY 


\mong patients who died from tuberculosis the clinical diagnosis 
neorrect six times more often for persons over 50 than for persons 
30 years. 

mong patients who died from other diseases, but who harbored 
ulosis which was capable of spreading, there was clinical recog- 

: of tuberculosis in only one fourth. 

uberculosis tends to be less explosive in type in old persons than in 

y adults. Older persons can have progressive disease with so few 
estations of illness that they may not seek the advice of a physician. 
ese circumstances they remain unrecognized spreaders of the in- 


Nn, 

he registration of death from tuberculosis in New York city ap- 
- to be below the actual with respect to persons over 50 years of age. 
1 a high proportion of new cases of tuberculosis in adults in New 
city the disease is apparently contracted from unrecognized sources 


fection. 

lortality rates, encouraging as they seem, do not indicate either the 

it or the location of the seedbed in which the tubercle bacillus re- 
The seedbed may well be greater in extent today than it was 

ty years ago, for-it is largely concentrated in persons, principally 

. over 45 years of age, and these are more numerous today than they 

a generation ago. 

The seedbed must be controlled if the continuity of the disease is 
to be broken. This requires an intensified search for unknown spreaders 
of the infection, a more thorough follow-up of known cases of tubercu- 
losis, even if considered “of no clinical significance,” a more thorough 
hospitalization of persons with active tuberculous disease, intelligent 
action on socioeconomic problems to prevent a return of those factors 
which favor the propagation of the tubercle bacillus and an intensified 
search for a cure of the disease in a pathologic as well as in a clinical 
sense. ‘ 

The seedbed must be eradicated if tuberculosis is to be eradicated. 





APICAL SYSTOLIC MURMUR 


ARTHUR M. MASTER, M.D. 
NEW YORK 

N PREVIOUS reports ? it has been pointed out that the true signifi- 

cance of the relationship of apical systolic murmur to underlying 
cardiac disease has not received due recognition. The consequences of 
failure to evaluate properly apical systolic murmur was brought to my 
attention during the late war, and it is to emphasize the result of under- 
estimating this sign that additional material is presented. While serving 
with the navy, I saw in consultation large numbers of naval personnel 
in whom the sole objective symptom was a loud systolic murmur at the 
apex. In none of the cases was there enlargement of the heart; diastoli 
murmurs were not heard, electrocardiograms were not abnormal a 
signs of heart failure were not present. Yet the men and women c 
cerned had been on the sick list for days, weeks or months. To the N 
tional Naval Medical Center at Bethesda, Md., which in the first year 
the war, at least, was practically the last court of appeal for patien 
with troublesome conditions, came officers, marines, sailors, Waves an 
applicants for admission to the navy. Not only had they been examine 
by physicians in the armed forces but they often brought reports fru 
civilian cardiac consultants. The latter frequently did not appreciate 1! 
fact that the stress and strain of war, physical and mental, has no cot 
terpart in civilian life. That the patient’s “cardiac function” was g 
was not proof that organic heart disease was absent or that the funct 
would remain normal under war conditions. Unfortunately, Mackenzie’ 
was responsible for the idea that an apical systolic murmur, no matte 
how loud, was not significant provided cardiac function was good a 
obvious signs of organic heart disease were not present. 

In the South Pacific * there were many instances in which men com- 
plained of pain in the heart, fatigue and shortness of breath. Heart 
failure often developed in such instances. On examination it was found 
that they had definite signs of rheumatic valvular disease, and it was not 
surpising to discover that in many cases the histories revealed that in 
civilian life apical systolic murmurs had been a source of worry to their 
families and had created problems both for private physicians and for 


1. Master, A. M.: (a) Evaluation of Systolic Murmurs, U. S. Nav. M. Bull. 
42:307 (Feb.) 1944; (b) Rheumatic Fever in the Navy, ibid. 41:1019 (July) 
1943; (c) The Problem of Rheumatic Fever in the Navy, Am. Heart J. 27:634 
(May) 1944; (d) Apical Systolic Murmurs in Incipient Rheumatic Heart Disease, 
Bull. New York Acad. Med. 22:535 (Oct.) 1946. 

2. Mackenzie, J.: Diseases of the Heart, New York, Oxford University Press, 
1925, p. 361. 

3. Footnote 1a, b and c. 
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physicians of insurance companies. At the time the men were examined 
for induction in the navy the recruiting medical officer had to face the 
problem of appraising the significance of the murmurs. 

In the same area it became necessary, when ships had been sunk and 
health records lost, to reexamine officers and crew in order to obtain new 
records. During reexaminations instances of early but definite rheumatic 
heart disease were frequently encountered. It was found that when the 
men had been given physical examinations in civilian life and at the time 
of induction the question of significance of an apical systolic murmur 

irisen. Furthermore, half of them gave a history of rheumatic fever. 
in World War II the army also had to meet the problem of the apical 

‘olic murmur. Levy, Stroud and White * considered it the most fre- 

t, important and difficult problem met during cardiovascular exami- 
ns for military service and in the establishment of a diagnosis of 
1ic valvular heart disease. They accepted “moderately loud” or 

id” apical systolic murmur as a cause for rejection of draftees. In 

in life evaluation of the apical systolic murmur is just as important 
just as troublesome as it is in wartime. Heart failure may develop in 
nts with early rheumatic heart disease as a result of emotional stress, 
nged physical exertion, recurrence of rheumatic fever or infection 

group A Streptococcus hemolyticus. The importance of the 
lem does not strike home in civilian life with the same dramatic 

e with which it did during wartme, but the situation arises as fre- 

itly and is as difficult to meet. Insurance statistics ° show that loud 

il systolic murmurs, even in the absence of enlargement of the heart, 

t failure, diastolic murmurs or abnormal electrocardiograms, are a 

| of organic heart disease. When the normally expected mortality 

for persons under 40 years of age was accepted as 100 per cent, the 


+. Levy, R. L.; Stroud, W. D., and White, P. D.: Report of Reexamination 

ot +994 Men Disqualified for General Military Service, J.A.M.A. 123:937 (Dec. 

l 1029 (Dec. 18) 1943; Reexamination of 4,994 Men Rejected for General 
Military Service Because of the Diagnosis of Cardiovascular Defects, Am. Heart J. 
27:435 (April) 1944. 

5. (a) Bonnett, E. C., and Low, E. A.: A Mortality Study of Systolic Heart 
Murmurs, Tr. A. Life Insur. M. Dir. America (1942) 29:8, 1943. (b) Grosvenor, 
F. L.: Mitral Insufficiency—A Limited Experience, Including Etiology, abstracted, 
Proc, A. Life Insur. M. Dir. America 13:199, 1926. (c) Hunter, A.: Heart Mur- 
murs, Am, Heart J. 14:10 (July) 1937. (d) Johann, A. E.: Apical Cardiac Mur- 
murs, abstracted, Proc. A. Life Insur. M. Dir. America 14:155, 1927. (e) 
McCrudden, F. H.: Heart Murmurs and Insurance, New England J. Med. 
204:598 (March 10) 1931. (f) Rogers, O. H., and Hunter, A.: Mortality Study 
of Impaired Lives: A. Inflammatory Rheumatism; B. Tuberculosis of Lungs and 
Blood Spitting, abstracted, Proc. A. Life Insur. M. Dir. America 9:161, 1922; (g) 
Heart Murmurs—Their Influence on Longevity, abstracted, ibid. 6:173, 1919. (h) 
Rockwell, T. H.: Experience on Risks with Mitral Regurgitation, Pract. Med. 
& Surg. 38:347 (Feb.) 1933. 
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figure was 325 per cent for those with apical systolic murmurs, and when 
there was a history of rheumatic fever the rate rose to 453 per cent. The 
Metropolitan Life Insurance Company found somewhat similar figures 
in a study of mitral regurgitation.® Hunter * learned that the mortality 
rate was 50 per cent higher among manual workers with apical systolic 
murmur than among “white collar workers.” Furthermore, it is not in- 
frequent to find unexpected evidence of a defect of the mitral valve and 
occasionally even of subacute bacterial endocarditis in patients in whom 
no symptoms had been noted previously except an apical systolic murmur 
which had been considered of little or no significance.* In fact, valvular 
disease is often overlooked during life and found only at death. 

Since mitral valvular disease develops in 30 to 50 per cent of persons 
who have had rheumatic fever and since about 20 to 25 per cent of the 
fall victims to subacute bacterial endocarditis, it is essential that 
formity of the mitral valve be recognized at an early stage. In m: 
cases the earliest and only sign of disease of the mitral valve is a lo. 
apical systolic murmur. 

From the foregoing observations it should be evident that pri 
evaluation of a loud apical systolic murmur in the absence of enlargem 
of the heart, diastolic murmurs, abnormal electrocardiograms and her 
failure is of paramount importance in medical practice both in war : 
in peace. I believe that this murmur should be accepted as evidence 
organic valvular heart disease until cardiac abnormality can be dispro\ 

I do not, of course, mean to imply that patients with apical systolic mir 
mur necessarily should be considered invalids. The majority of them \ 
undoubtedly lead perfectly normal lives, but they will not be able 
undergo extremes of physical effort or to suffer long or severe emotion: 
stress. 

Use of the term “loud apical systolic murmur” here is based on ‘ 
classification of Freeman and Levine,’ who divided systolic murmurs 
into six grades: (1) extremely faint but of appreciable duration, (2) 
slight, (3) moderately loud, (4) loud, (5) extremely loud and (6) un- 
usually loud. I have considered “loud” all apical systolic murmurs which 
fall within categories 3 to 6. 

The following brief case reports illustrate the manner in which early 
heart disease may become manifest when the patient is exposed to ad- 


6. Medical Impairments and Mortality: Statistical Charts, Metropolitan Life 
Insurance Company, Scientific Exhibit of the American Medical Association, Mil- 
waukee, Wis., 1933, chart 5, p. 9. 

7. Zeman, F. D., and Siegel, S.: Acute Bacterial Endocarditis in the Aged, 
Am. Heart J. 29:597 (May) 1945. 

8. Freeman, A. R., and Levine, S. A.: The Clinical Significance of the Systolic 
Murmur: A Study of One Thousand Consecutive “Non-Cardiac” Cases, Ann. Int. 
Med. 6:1371 (May) 1933. 
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verse conditions. The cases are taken from military and civilian 
perience. 


Case 1—J. S. A., a boy aged 17, had applied for induction in the navy. The 
ruiting officer heard an apical systolic murmur which he considered was organic 
nature. The patient was rejected, but he was persistent and submitted the 
ons of civilian cardiac consultants who pronounced the murmur functional. He 
eferred finally to the National Naval Medical Center at Bethesda, where I 
‘ined him early in 1943. Except for a prolonged systolic murmur at the apex, 
al examination, fluoroscopic study and electrocardiograms revealed nothing 
nal. There was no history of rheumatic fever or of infection with Str. 
vticus. However, the heart sound tracing gave evidence of a systolic murmur 
longed duration from the first to the second sound (fig. 1). This was shown 





I 


~ A Pe ae ere ON 


























tig. 1 (case 1).—Chronic cardiac valvular disease, with defect of the mitral 
valve. The heart was normal in roentgenograms and on fluoroscopy. The electro- 
cardiogram, of which the four conventional leads are shown, is entirely normal, 
but the phonocardiogram reveals a prolonged murmur throughout the systole. 


to the patient’s physician as objective proof of an organic lesion, and the young 
man was advised to abandon the idea of entering the armed forces. The matter 
was considered closed. 

Sometime later, while making rounds on a ward for cardiac patients in a Naval 
Hospital in the Pacific, I found J. S. A. in bed with heart failure. He had been 
admitted with advanced pulmonary congestion. On questioning him, I found that 
he had continued his attempts to enter the navy and had finally been accepted for 
the Marine Corps. Although he had at first performed his duties without difficulty, 
his cardiac condition flared up during the invasion of Guam and pulmonary edema 
ensued. 

It is interesting to note that even during and after development of 
heart failure the patient’s heart was not enlarged. It is generally believed 
that enlargement of the heart is concomitant with heart failure, but in 
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early cases enlargement may not be apparent. Perhaps the enlargement 
is relative and not absolute. This case illustrates the fact that a long 
(holosystolic) murmur should be accepted as evidence of organic valvular 
heart disease unless this interpretation can be shown to be untenable. 


Case 2.—W. J. F., a married woman aged 27, was first seen during May 1941, 
Sudden hemoptysis had developed, followed a few days later by pulmonary edema, 
Physical examination revealed mitral stenosis; there was a presystolic murmur 
at the apex, a loud first mitral sound and a loud second pulmonic sound. The past 
history was noncontributory except that during the last six years she had had 
apical systolic murmur which was discovered accidentally. This murmur 
considered to be of organic nature by only one of the many physicians whom 
had consulted. 

The patient had given birth to two children, each of whom survived on! 
few months. The second child had recently died of Niemann-Pick disease. 
mother became prostrated, and the emotional factor had undoubtedly precipit 
the acute episode of hemoptysis and pulmonary edema. 

A teleoroentgenogram showed that the heart was somewhat pendulous and 
there was straightening of its left border, that is, the region of the pulmo: 
artery was prominent. Fluoroscopic examination revealed that the left auricle 
enlarged although the left main bronchus was not elevated. Electrocardiogra 
cally there was no definite evidence of disease of the valve or of the muscle. 

P wave in lead III was inverted. 


Case 3.—W. H., aged 22, was seen in consultation at the United States N 
Hospital, St. Albans, Long Island, on April 4, 1945: A history of chorea at + 


age of 7 years and of repeated nosebleeds between the ages of 5 and 17 years 
given. A systolic thrill was palpable at the apex, and a harsh prolonged syst 
murmur was heard in the mitral and apical areas. The first sound was loud, 
the pulmonic second was accentuated. The blood pressure was 126 systolic 
86 diastolic. After exercise, a presystolic murmur was heard. 

A roentgenogram showed that the heart was not enlarged but that there wz 
prominence in the region of the pulmonary artery. In the left oblique position 


the left auricle was enlarged; the left main bronchus was not elevated. The 
electrocardiogram showed no abnormality. The phonocardiogram revealed a pro- 
longed systolic murmur over the mitral area. At the pulmonic and aortic areas 
the murmurs were not so prolonged. 

It is clear that the harsh prolonged systolic murmur was due to defect of the 


mitral valve. 


Case 4.—R. J. M., a marine aged 25, was seen on June 5, 1945, at the United 
States Naval Hospital, St. Albans, Long Island. The patient had rheumatic fever 
at the age of 11 years. When he was at the age of 12, application for insurance 
was refused. He enlisted in the army in 1940 but was discharged in 1942 with a 
diagnosis of valvular heart disease.. In 1943 he was inducted into the Marine 
Corps because the recruiting officer could not find evidence of organic heart disease. 
In May 1945 he complained of dyspnea on exertion and occasional sharp precordial 
pain. , 

On examination at St. Albans, a loud, blowing apical systolic murmur was 
heard, which was “sea-gull” in character; the first sound was snappy and the 
second pulmonic sound accentuated. The blood pressure was 126 systolic and 68 
diastolic. The teleoroentgenogram showed that the left border of the heart was 
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straightened and the right border was increased in convexity (fig. 24). In the 
left oblique position the left auricle was enlarged and filled in the space below the 
left main bronchus (fig. 2B). The electrocardiogram revealed a tendency toward 
right axis deviation. Even more significantly, the phonocardiogram disclosed a 
systolic murmur throughout the systole (fig. 4C). 














2 (case 4).—A, chronic rheumatic cardiac valvular disease, with involve- 
f the mitral valve. The heart is not enlarged, but the right border is convex, 
e left border is straight in the region of the pulmonary arc and the left 
lar appendage. B, in the left oblique position may be seen the enlarging left 
filling in the space beneath the left main bronchus. The latter, however, is 
vated. 
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Fig. 3 (case 5).—Chronic rheumatic cardiac valvular disease, with involvement 
of the mitral valve. The electrocardiogram is normal. The phonocardiogram 
reveals a high-pitched systolic murmur throughout the systole and a short eariy 
diastolic murmur. 

The history of rheumatic fever, the “sea-gull” character of the murmur and its 
prolonged nature on the phonocardiogram, the roentgenographic and fluoroscopic 
evidence of an enlarged left auricle, and the right axis deviation in the’ electro- 
cardiogram were proof of the organic nature of the loud apical systolic murmur. 

Case 5.—D. W., aged 21, was admitted in April 1945 to the United States 
Naval Hospital, St. Albans, Long Island, with rheumatic fever. When he was 
seen in consultation on May 17, 1945, a prolonged systolic murmur was heard at 
the apical region. After exercise, this murmur took on a “sea-gull” character. 
The blood pressure was 140 systolic and 78 diastolic. 
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Roentgenologic examination showed that the heart was not enlarged; it was 
globular in shape. In the left oblique position the left auricle was enlarged but the 
left main bronchus was not elevated. The electrocardiogram was normal (fig. 3), 
but the phonocardiogram revealed a high-pitched systolic murmur and a short 
diastolic murmur (fig. 3). 

The presence of rheumatic fever, a “sea-gull” quality of the murmur, a globular- 
shaped heart, left auricular enlargement, and phonocardiographic ‘evidence proved 
the organic nature of the prolonged apical systolic murmur at the apex. 


DIAGNOSIS 


To determine whether a patient who exhibits a systolic murmur at 
the apex has organic heart disease, resort must be had to the informa- 
tion provided by the patient’s history and by physical and laboratory 
examination. 

History.—A record of rheumatic fever for a patient with a loud api- 
cal systolic murmur should be accepted as almost certain evidence that 
a defect of the mitral valve exists. Likewise, the history of an infection 
by group A. Str. hemolyticus must now be regarded as of similar signifi- 
cance. Many recent articles ® afford proof of the relationship of thi 
type of infection to rheumatic fever and rheumatic heart disease. 

Physical Examination.—The value of repeated examination of | 
tients who have a questionable systolic murmur cannot be emphas: 
too strongly. Frequently the presence of a murmur can be establis': 
only after examination in different positions and after exercise, bec: 
in cases of early valvular heart disease the murmurs are transient. W lie 
I have difficulty in coming to a decision, I routinely examine the pat'ent 
at least three times. 

In the early stages of valvular heart disease the heart is not enlar:ed, 
an apex thrill is not usually palpable and diastolic murmur is not rou- 
tinely audible. The first sound at the apex is loud, as is the second 
pulmonic sound. The murmur at the apex is loud and prolonged; it be- 
gins and is concurrent with the first sound. The presence of “musical” 
murmur, “sea-gull” murmur, “harsh” murmur or “constant”? murmur 
strengthens the diagnosis. As early as 1832, Hope! described the 
evanescent character of mitral murmurs. The left lateral recumbent 
position and the sitting position, with the patient leaning forward and 
to the left, are the most advantageous for examination. Repeated exami- 


9. Watson, R. F.; Rothbard, S., and Swift, H. F.: The Relationship of Post- 
scarlatinal Arthritis and Carditis to Rheumatic Fever, J.A.M.A. 128:1145 (Aug. 
18) 1945. Suarez, R. M.: The Incidence of Heart Disease in Puerto Rico: Statis- 
tical Analysis of 1,081 Cases, Am. Heart J. 29:339 (March) 1935. Rantz, L. A.; 
Boisvert, P. J., and Spink, W. W.: Etiology and Pathogenesis of Rheumatic Fever, 
Arch. Int. Med. 76:131 (Sept.) 1945. Connor, C. A. R.: Experiences with Rheu- 
matic Fever in the Army Air Forces, Am. J. Pub. Health 36:236 (March) 1946. 

10. Hope, J.: A Treatise on the Diseases of the Heart, London, W. Kidd, 1832. 
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nations may not only elicit a loud apical systolic murmur which persists 
for some time but may also disclose the presence of a diastolic murmur, 
thereby confirming the diagnosis of disease of the mitral valve. A sys- 
tolic murmur at the apex produced by exercise is not necessarily evidence 
of organic heart disease. The murmur indicative of heart disease is loud 
and prolonged and persists for a longer period than is to be expected 
from the effect of exercise alone. Effort, particularly if strenous, pro- 
duces murmurs in a healthy person, but these disappear almost immie- 
diately after cessation of exertion and certainly as the heart rate slows. 
Moreover, such murmurs are not loud. Freeman and Levine® found 
that ‘n healthy persons murmurs of grades 1 and 2 were common after 
se but that grade 3 murmurs did not appear. Friedlander and 
11! substantiated this observation. 
halation of amyl nitrite has been advocated '* as a method of bring- 
it loud, harsh, prolonged, persisting systolic murmurs and of dis- 
+ the presence of a diastolic murmur, particularly a presystolic one. 
lander and Brown ! stated that they never heard a “loud” murmur 
idministration of amyl nitrite to normal persons. An objection to 
e of amyl nitrite arises from that fact that it causes distressing 
‘he at times. It should be used only if the patient is unable to 
se, 


leoroentgenograms and Fluoroscopy.—In early disease of the mi- 


alve, neither teleoroentgenographic nor fluoroscopic study reveals 
car ac enlargement, elevation of the left main bronchus, the appearance 
of « left auricular arc far over the right side of the heart or indentation 
of tie barium-filled esophagus. These abnormalities are revealed only in 
cases of well established disease of the mitral valve. There are, however, 
two important diagnostic signs to be observed in beginning involvement 
of the mitral valve. Fluoroscopic examination in the left oblique position 
shows the space beneath the left main bronchus filled by the expanding 
auricle.4* “Straightening” of the left border of the heart caused by the 
prominence in the region of the pulmonary artery may also be seen.’ 
This bulge, according to Grishman, Sussman and Steinberg,‘ is produced 
as the enlarging left auricle pushes the pulmonary artery up and to the 


ll. Friedlander, R. D., and Brown, M. G.: The Systolic Murmur: Further 
Observations on Its Clinical Significance, Ann. Int. Med. 8:893 (Feb.) 1935. 

12. Fahr, G.: The Significance of the Systolic Murmur, Nebraska M. J. 
15:458 (Dec.) 1930. Friedlander and Brown.” 

13. Ungerleider, H. E., and Gubner, R.: Roentgenology of the Heart and Great 
Vessels, in Stroud, W. D.: Diagnosis and Treatment of Cardiovascular Disease, 
ed. 3, Philadelphia, F. A. Davis Company, 1945, p. 789. Master.’@ 

14. Grishman, A.; Sussman, M. L., and Steinberg, .M. F.: Angiocardiographic 
Analysis of the Cardiac Configuration in Rheumatic Mitral Disease, Am. J. 
Roentgenol. 51:33 (Jan.) 1944. 
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left. Fineberg and Steuer !° and also Wolfson ?® stress the help to be 
obtained from the roentgenogram. 

Phonocardiogram.—The phonocardiogram is a useful adjunct in 
establishing the presence of disease of the mitral valve.17 When the 
length of a murmur cannot be accurately determined, this sound-record- 
ing apparatus may reveal that the systolic murmur is a long one, occur- 
ring throughout the entire systole, that is, “holosystolic.” Futhermore, 
the stethograph may demonstrate the presence of an otherwise inaudible 
diastolic murmur. 

It is not necessary that every practitioner should own or routinely 
use a heart sound machine, but resort to a recording apparatus may be 
helpful in the type of case under discussion. 

Bass and his colleagues, from a study of systolic murmurs in chil- 
dren, reported that the murmurs ‘heard in cases of organic lesions dis- 
closed low frequency as well as high frequency components whereas 
functional murmurs exhibited only high frequency vibrations. 

Electrocardiogram.—On occasion the electrocardiogram may be of 
value in diagnosing beginning defect of the mitral valve. Right axis devi- 
ation of the ORS complex, a P wave of more than 2.5 mm. in height or at 
least 0.10 second in time or a distinctly notched wave are signs of de- 
formity of the mitral valve.1® Enlargement of the right side of the heart 
produces right axis deviation of the QRS waves. The abnormalities of 
the P wave are due to enlargement of the left auricle or to a change in 
its position or shape or to a combination of these factors. 

DIFFERENTIAL DIAGNOSIS 

Neurocirculatory asthenia, or effort syndrome or “small heart syn- 
drome,” 2° must be considered in the differential diagnosis of disease of 
the mitral valve. In neurocirculatory asthenia a systolic thrill may be pal- 
pated and a loud apical systolic murmur may be heard on auscultation 
concomitantly with a loud first sound at the apex and a loud second 


15. Fineberg, M. H., and Steuer, L. G.: Apical Systolic Murmurs in Children: 
Follow-Up Observations in One Hundred Cases, Am. Heart J. 7:553 (June) 1932. 

16. Wolfson, I. N.: Clinical and Laboratory Studies of Ninety-One Workers 
with Apical Systolic Murmurs, New England J. Med. 233:757 (Dec. 20) 1945. 

17. Bartlett, W. M.: Combined Electrocardiography, Stethography and Car- 
dioscopy in the Selection of Pilots, J. Aviation Med. 12:2 (March) 1941. 

18. Bass, M.; Mond, H.; Messeloff, C., and Oppenheimer, E.: The Systolic 
Murmurs in Children, J.A.M.A. 101:17 (July 1) 1933. 

19. (a) Berliner, K., and Master, A. M.: Mitral Stenosis: A Correlation of 
Electrocardiographic and Pathologic Observations, Arch. Int. Med. 61:39 (Jan.) 
1938. (b) Master, A. M.: The Electrocardiogram and X-ray Configuration of the 
Heart, ed. 2, Philadelphia, Lea & Febiger, 1942, p. 148. (c) White, B. V.; Parker, 
R. C., Jr., and Master, A. M.: Disease of the Mitral Valve: Its Effect on the Pat- 
tern of the Electrocardiogram, Arch. Int. Med. 74:94 (Aug.) 1944. 

20. Master, A. M.: Neurocirculatory Asthenia Due to Small Heart, M. Clin. 
North America 28:577 (May) 1944. 
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pulmonic sound, To add to the difficulty of differentiation, the roent- 
genogram demonstrates a straight left border of the heart and the elec- 
trocardiogram may disclose the abnormalities previously described for 
disease of the mitral valve.2!. The differentiation can usually be made on 
the basis of other, well recognized symptoms of neurocirculatory asthenia. 
The patient is nervous, reveals a tremor and complains of dizziness and 

iddiness and often of severe precordial pain unrelated to effort. Symp- 

















Fig. 4 (case 6).—Effort syndrome (small heart syndrome, or neurocirculatory 
asthenia). The diaphragm is in a low position, with a long, pendulous, narrow 
heart. The electrocardiogram reveals right axis deviation of the QRS waves, low 
amplitude in lead I and relatively large amplitude in leads II and III. The 
P (auricular) waves are large. 


toms of an anxiety neurosis are also present. Moreover, neurocirculatory 
asthenia almost always appears in long thin persons having low dia- 
phragms and long, narrow or small hearts. The following history is 
characteristic of this type of patient. 


Case 6.—H. T. H., aged 31, was seen at the National Naval Medical Center on 
Jan. 30, 1943. His weight was 120 pounds (54 Kg.) and his height 5 feet 10 inches 
(178 cm.). The past history was noncontributory. He was referred to the center 
because of a questionable systolic murmur. An electrocardiogram had disclosed 
right axis deviation, with large P waves. On examination a blowing systolic 
murmur was heard at the apex. A teleoroentgenogram showed that the diaphragm 
was low in position and that the heart was narrow and pendulous (fig. 4). 

An electrocardiogram revealed right axis deviation of the QRS complex and 
low amplitude in lead I, with relatively high amplitudes in leads II and III. The 
P waves were tall (fig. 4). The diagnosis of neurocirculatory asthenia was made 
because the man was tall and thin and because the roentgenogram revealed a low 
diaphragm and a narrow pendulous small heart. 


21. Master (footnotes 1a, 19b and 20). 





528 ARCHIVES OF INTERNAL MEDICINE 


Deformity of the Chest.—A funnel-shaped chest or merely a thin, 
flat chest may give rise to signs of mitral valve disease.** Not only does 
a person of this bodily formation exhibit harsh apical systolic murmur 
but the heart often appears to be enlarged and the left border straightened. 
Careful examination permits differentiation from disease of the mitral 
valve. Viewed in an oblique or a lateral position by means of the fluoro- 
scope or in roentgenograms the sunken sternum and the narrow space 
between the breast bone and the vertebral column become apparent. In 
these deformities the heart is pushed and rotated into the left side of the 





Fig. 5 (case 7).—<A, funnel-shaped chest. In the teleoroentgenogram the bh: art 
is seen to be entirely on the left side. The right border is hidden behind the 
vertebral column, and the left border is straight. 8B, the left lateral view shows 
the depressed sternum producing the small anterioposterior diameter of the he:rt. 


chest. The spinal column appears to be the right border of the heart, 
and since the left border is displaced to the left the heart appears to be 
large but really is not. The next case is an example of this type of <le- 
formity. 

Case 7.--W. H. M., a marine aged 19, weighed 195 pounds (88.5 Kg.), and 
was 6 feet (183 con.) tall. Pain in the chest and shortness of breath developed 
during the invasion of Saipan. On examination a systolic murmur was heard at 
the apex, but a pronounced depression was found at the lower end of the sternum. 
The electrocardiogram revealed abnormal P waves. 

The teleoroentgenogram disclosed that the heart was displaced to the left 
(fig. 5A). A lateral view and a fluoroscopic examination showed marked diminu- 
tion in the anterior-posterior diameter of the heart (fig. 5B). 

The vital capacity was 3,600 cc., a figure that is low for a person of this size. 

The definite depression of the lower part of the chest and the dis- 
closure by lateral view roentgenograms and also by fluoroscopy of an 
extremely narrow anterior-posterior diameter established the diagnosis 
of funnel-shaped chest. 


22. Master,™? p. 349, 





tat 
ane! 
occl 
mig 


det 


MASTER—APICAL SYSTOLIC MURMUR 529 


phoscoliosis—Life deformity of the chest, kyphoscol‘osis may 
into the problem of differentiation.2* When the scoliosis is toward 
ight in the dorsal region, the heart is displaced to the left, the left 
appears straightened, that is, “mitralized,” and the heart itself 
to be enlarged. The enlargement ‘is, however, only apparent; ac- 
the right edge of the dorsal vertebrae is mistaken for the right 
of the heart. As with a funnel-shaped or a flat chest, a loud 
systolic murmur is heard and much the same electrocardiographic 
s are observed. : 
Split First Sound.—A split first sound occasionally simulates sys- 
urmur, and at times it may even resemble the presystolic murmur 
irises from deformity of the mitral valve. Careful timing of the 
and especially a phonocardiographic tracing permit a correct diag- 
to be made. Both sounds occur early in systole, and they have 
atively large amplitude of heart sounds rather than the smaller 
ide of murmurs, They are practically equal in height and do not 
in diastole. 
her tension.—In hypertension a prolonged apical systolic murmur is 
requently heard. The patients have high blood pressure of long 
¢, enlargement of the heart and elongated tortuous dense aorta.** 
they are middle-aged or old and present evidence of generalized 
sclerosis. 
perthyroidism.—In hyperthyroidism an apical systolic murmur 
heard, but the characteristic signs and symptoms of this disease 
uish it from rheumatic heart disease.2* An increased heart rate 
elevated basal metabolic rate point to exophthalmic goiter. Oc- 
illy the two diseases are found in the same person, and many in- 
tors are of the opinion that the milieu of hyperthyroidism pro- 
ertile soil for rheumatic heart disease.?5 
emia.—Anemia, primary or secondary (not uncommonly the lat- 
ives rise to loud systolic murmurs heard best at the apex on auscul- 
i. The blood count is, of course, the feature that distinguishes 
a from disease of the mitral valve. Theoretically, secondary anemia 
irring in conjunction with rheumatic fever or rheumatic heart disease 
ht create difficulty in differential diagnosis; actually, the valvular 
ct is obvious. 
Respiratory Murmurs.—The question of respiratory murmurs fre- 


quently enters into the differential diagnosis, though usually not to an 


Master,» p. 114. 
4. Master,” p. 276. 
5. Maher, C. C.; Sanders, A.; Plice, S. G., and Wosika, P. H.: A Syndrome 


of Exophthalmic Goiter, Acute Rheumatic Carditis and Heart Block, Am. Heart 
J. 17:742 (June) 1939. 
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important degree. Thayer ** in 1925 pointed out that respiratory mur- 
murs are accentuated during inspiration and usually disappear at some 
stage of respiration, generally when a full breath is maintained. Sode- 
man * noted that if the patient stops breathing at the end of a full in- 
spiration or expiration or even at any point in the cycle the murmur 
disappears. As a matter of fact, holding the breath at any phase in 
breathing generally causes a respiratory murmur to vanish. 
COMMENT 

A loud systolic murmur at the apex should be considered organic 
in nature until is can be proved to be of other origin. The patients should 
be treated accordingly even when evidence of past rheumatic fever 
enlargement of the heart, diastolic murmur, abnormal electrocardiogram 


’ 


, 


or heart failure is lacking. Such patients should receive antibiotics dur- 
ing various manipulations and diseases which injure the mucous miem- 
brane and facilitate the entrance of bacteria into the blood stream wich 
may lead to bacterial: endocarditis. The diseases include infections in 
the ear, nose and throat and genitourinary system and the procedures 
include operations on the ear, nose and throat and genitourinary sy:‘em. 

A history of rheumatic fever or evidence of infection by group A Str. 
hemolyticus affords confirmatory evidence of the organic origin f a 
loud apical systolic murmur, but in 20 to 25 per cent of patients, or per- 
haps in a larger percentage, such evidence is not found. Some year ago 
Scott 2° and Hedley *® pointed this out. Recently Flaxman *° reported 
that among men rejected for the army in World War II because of sys- 
tolic murmur of organic valvular origin only 48 per cent gave a hisiory 
of previous rheumatic fever. Levy, Stroud and White* reported even 
a lower figure, i.e., 28.8 per cent. : 

That apical systolic murmurs be properly interpreted is of first im- 
portance because correct diagnosis may depend on correct evaluation of 
these murmurs. It should be kept in mind constantly that the sound of 
these murmurs varies; they may be loud in one examination and not 
audible in the next, and they vary with alteration in the position of the 


26. Thayer, W. S.: Reflections on the Interpretation of Systolic Cardiac Mur- 
murs, Am. J. M. Sc. 169:313 (March) 1925. 

27. Sodeman, W. A.: The Systolic Murmur, Am. J. M. Sc. 208:106 (July) 
1944. 

28. Scott, R. W.: The Significance of the Systolic Murmur, abstracted, Proc. 
Life Insur. M. Dir. America 21:114, 1934. 

29. Hedley, O. F.: Studies of Heart Disease Mortality: An Analysis of the 
Accuracy of Deaths Recorded as Being Due to Heart Disease in Washington, D. 
C., During 1932, with a Discussion of the Defects of the Present Method of 
Tabulating Deaths, and Suggestions for a New System Based upon Etiological 
Factors, Bulletin 231, United States Treasury Department, Public Health Service, 
1936. 

30. Flaxman, N.: Initial Cardiac Examination of Twenty-Three Thousand In- 
ductees and Volunteers, Am. J. M. Sc. 209:657 (May) 1945. 
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patient. They may disappear for weeks, months or years and then re- 

appear. They may vanish permanently. Coombs *! reported that in 31 

per cent of cases the symptoms of rheumatic heart disease regressed. 

ad, Jones and White ** in a follow-up study of 1,000 patients with 

valvular disease observed that physical signs became less apparent in 2 

siderable number and that in 83 cases all physical signs vanished 

nanently. Wilson ** made similar discoveries. I have observed a man 

ears old who had rheumatic fever and large pericardial effusion. 

r there was definite evidence of mitral and aortic disease, with en- 

‘ment of the heart. Nevertheless the patient was completely free of 

ions at the end of three years. Many cardiologists have encountered 

ar instances. Swift *4 expressed the opinion that rheumatic valvuli- 

ay clear up entirely in much the same way that the swollen ankle 

in rheumatic fever. Wilson ** stated the belief that minimal scar- 

){ the valve remains. Her opinion is probably correct, because post- 

em examination frequently discloses evidence of old rheumatic heart 

ise that was not suspected during life or at least during the last years 

e. As early as 1832 Hope ! noted absence of any murmur even in 

t’’ mitral ,stenosis; Flaxman*® observed this recently. In fact, 

e 36 stated that in half of the cases of mitral stenosis the disease 

id remain undiagnosed if the diagnosis were based solely on the 
nce of presystolic murmur. 


n the evaluation of apical systolic murmurs, the loudness or the in- 
ty of the murmur is of more significance than its transmission. As 
ne and Likoff ®* showed, the louder the murmur the greater the 
smission. Scott,?8 Levine,?* Sodeman** and Shapiro *® expressed 
belief that the importance of a murmur increases with its loudness. 


1. Coombs, C. F.: Rheumatic Heart Disease, New York, William Wood & 
pany, 1924, 
32. Bland, E. F.; Jones, T. D., and White, P. D.: Disappearance of the Physi- 
1 Signs of Rheumatic Heart Disease, J.A.M.A. 107:569 (Aug. 22) 1936. 
33. Wilson, May G.: Rheumatic Fever: Studies of the Epidemiology, Mani- 
tations, Diagnosis, and Treatment of the Disease During the First Three Dec- 
ades, New York, The Commonwealth Fund, 1940, p. 393. 
34. Swift, H.: Personal communication to the author. 
35. Flaxman, N.: Historical Aspects of Mitral Stenosis, M. Rev. of Rev. 
42:461 (Nov.) 1936. 
36. White, P. D.: Heart Disease, ed. 3, New York, The Macmillan Company, 
1944, p. 81. " 
37. Levine, S. A., and Likoff, W. B.: Some Notes on the Transmission of 
Heart Murmurs, Ann. Int. Med. 21:298 (Aug.) 1944. : 
38. Levine, S. A.: The Systolic Murmur: Its Clinical Significance, J.A.M.A. 
101:436 (Aug. 5) 1933. 
39. Shapiro, M. J.: Follow-Up Study of Systolic Murmurs, Am. Heart J. 
17:416 (April) 1939. : 





32 ARCHIVES OF INTERNAL MEDICINE 


White,*” in a report on the clinical significance of apical heart murmurs 
in 1,000 patients, stated that loud murmurs were almost always an indi- 
cation of an abnormal heart. It is of interest that in the aged, too, loud 
apical systolic murmurs have been found to signify organic heart disease.7 


SUM MARY 

Experience during the recent war brought into prominence the con- 
sequences of failure to recognize apical systolic murmur as an indication 
of organic disease of the mitral valve. Army and Navy personnel with 
such murmurs had to be reexamined frequently, lost valuable time in 
hospitals, were a burden to the government and a source of additional 
expense. Finally, in certain instances, heart failure developed under the 
mental and physical exigencies of war. 

Similarly, in civilian life cardiovascular complaints and even heart 
failure may be precipitated by emotional stress, physical exertion, recur- 
rence of rheumatic fever or infection with group A Str. hemolyticus. 

For adequate protection of patients, loud systolic murmurs at the 
apex unaccompanied with a systolic thrill, an enlarged heart, diast: lic 
murmur, an abnormal electrocardiogram and evidence of heart faili:ire 
should be most carefully appraised. According to insurance statist'cs, 
the mortality rate for persons with this murmur is increased. Hird 
physical work may shorten the span of life. 

Defect of the mitral valve or even subacute bacterial endocarditis may 
suddenly become apparent in persons in whom the only sign of organic 
valvular disease has been the presence for vears of apical systolic murmur. 

Seven cases are cited to illustrate the diagnostic criteria required to 
appraise the significance of apical systolic murmur. 

A history of rheumatic fever or of infection with group A Str. hemo- 
lyticus given by a patient with a loud apical systolic murmur should be 
accepted as almost certain evidence of defect of the mitral valve. 

The diagnostic signs to be sought in physical examination are a loud 
first apical and a loud second pulmonic sound. A prolonged murmur is 
significant. A “musical,” “sea-gull,” “harsh” or “constant” murmur 
tends to confirm the presence of organic heart disease. 

Patients should be examined repeatedly, in different positions and 
after exercise, since the murmurs of early valvular heart disease are 
transient. Such careful investigation may disclose not only a loud sys- 
tolic murmur but also a diastolic murmur. It is only in cases of advanced 
heart disease that one finds a distinct systolic thrill, enlargement of the 
heart, diastolic murmurs, abnormal électrocardiograms and signs of heart 
failure. 

Murmurs following exertion are significant only when they are loud 
and prolonged and persist after the heart rate has slowed. Inhalation of 
amyl nitrite may serve to elicit heart sounds if a patient is unable to 
exercise. 

——40. White, P. D.: The Clinical Significance of Apical Heart Murmurs, Am. 
J. M. Sc. 174:732 (Dec.) 1927. 
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Two signs of beginning mitral valve deformity are to be seen in 
roentgenograms and on fluoroscopic examination. In the left oblique 
position the space beneath the left main bronchus is filled by the enlarging 
left auricle. In the posterior-anterior view the left border of the heart 
may be “straight,” a result of prominence in the region of the pulmonary 
artery. Only in long established disease of the mitral valve does one find 
cardiac enlargement, elevation of the left main bronchus produced by the 
large left auricle, a left auricular arc far over on the right side of the 
heart or indentation of the barium-filled esophagus. 

he phonocardiogram may prove helpful in establishing the duration 
systolic murmur and may demonstrate an otherwise inaudible dias- 
murmur, The electrocardiogram is most helpful in the diagnosis of 
iced involvement of the mitral valve, but occasionally when there is 
impairment it reveals abnormal P (auricular) waves and right axis 


tion. 

eurocirculatory asthenia frequently offers a problem in differential 
sis. However, patients with this disease commonly present symp- 
of anxiety neurosis. In addition, they are usually of the asthenic 


with a low diaphragm and a long, narrow, small heart. 

unnel and flat-shaped chests and kyphoscoliosis involving the right 
area often cause symptoms which simulate those of rheumatic 
ement of the mitral valve. Mere inpection of the chest, roent- 

rams and fluoroscopic examination demonstrate the deformity. 

sionally a split first sound is mistaken for a systolic murmur. Its oc- 

nce in early systole distinguishes it from the latter. 

ypertension, hyperthyroidism and anemia can produce loud apical 

lic murmurs. The diagnostic characteristics of these illnesses de- 

ate them from disease of the mitral valve. 

(he respiratory murmur is characterized by its relation to breathing 

its disappearance when the breath is held. 

(here may be organic disease of the mitral valve without a history 
of rheumatic fever. The physical signs of rheumatic heart disease may 
recress. These developments make it harder to evaluate the significance 
of apical systolic murmurs, but a knowledge of all the difficulties, includ- 
ing these and others previously described, is a necessary step in their 
soiution, 

Establishment of the organic nature of a murmur does not afford a 
criterion of the heart’s function. Patients may be able to live a normal 
life to a ripe old age. Unsuspected rheumatic disease of the mitral valve 
not infrequently is first discovered in old age or even at autopsy. 

The loudness of a systolic murmur is of more diagnostic value than 
its transmission. The latter depends on the intensity of the murmur. A 
loud apical systolic murmur should be accepted as evidence of organic 
mitral valve disease until this is disproved. A “loud” murmur is not 
heard in normal hearts of either young or old. 
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Miscellaneous Gastrointestinal Subjects Macroglossia 
Preoperative and Postoperative Care Abdominal Pain 
Peritoneum Allergy 
Retroperitoneal Tumors Meningococcic Meningitis with 
Abscess Hemorrhage 
Trauma Abdominal Apoplexy 
Military Gastroenterology Actinomycosis 


INTRODUCTION 


As in preceding years, this review does not include the liver, gall- 
bladder, biliary ttact or pancreas. Nevertheless the size of the task is 
indicated by the fact that the present review is based on an analysis of 
more than six hundred articles. Every effort has been made to incor- 
porate all worth while contributions, but the reviewers recognize the pos- 
sibility that some valuable papers may have been unintentionally over- 
looked. 

The gastroenterologic literature for the past year consists chiefly of 


interesting and useful clinical observations, statistical analyses and «ase 
studies. The variety and the volume of the recorded clinical material 
are truly impressive. Nearly one fifth of the review is composed of 
articles on peptic ulcer. Many of the reports deal with advances in su“gi- 


cal technic. There has been a relative scarcity of papers devoted ori- 
marily to research, approximately 20 per cent; indeed, only a small 
percentage of these deal with basic problems in gastroenterology. 


BOOKS 


] 


Numerous texts on various phases of gastroenterology ! have been 
published during this period. Because of the length of the review, it lias 
seemed advisable to comment briefly on only a few of these. Many of 
the foreign books have not been available to the reviewers. Turner ™ 
discusses informally his extensive experience with injuries and diseases 
of the esophagus. The second edition of “Human Gastric Function” by 
Wolf and Wolff 14 maintains the high quality of the first edition of this 
competent and significant study of gastric physiology. Schindler ?° has 
comprehensively analyzed his twenty-five years’ experience with gastritis 


1. (a) Turner, G. G.: Injuries and Diseases of the Esophagus, London, Cassel 
& Co. 1947. (b) Collett, F. J.: Les troubles de Tlinnervation pharyn- 
golaryngée et esophagienne, Paris, Masson & Cie, 1946. (c) Buchs, S.: Die 
Biologie des Magenkathepsins: Experimentelle Untersuchungen zur Physiologie 
und Fermentchemie der Eiweissverdauung in Magen, Basel, S. Karger, 1947. 
(d) Wolf, S., and Wolff, H. G.: Human Gastric Function; An Experimental Study 
of a Man and His Stomach, New York, Oxford University Press, 1947. (c) 
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in a book which should interest all students of the subject. Ulcer of the 
stomach, duodenum and jejunum is clearly portrayed by Brown.’f “The 
Radiologic Examination of the Small Intestine” by Golden,” the second 
edition of Wangensteen’s “Intestinal Obstruction” 14 and the ninth edi- 
tion of Cope’s “The Early Diagnosis of the Acute Abdomen” ?° are 
valuable books by outstanding authorities. Brunschwig** presents a 
detailed and interesting analysis of the results of radical surgical 
intervention in 100 unselected patients with advanced abdominal cancer. 
‘Other American texts include Fradkin’s 1” “Diagnosis and Treatment of 
Dia: rheal Diseases,’ Spiesman’s 1 “Essentials of Clinical Proctology” 
and |’elner’s 1* “Gastroenterology in General Practice.” 


. 
ESOPHAGUS 

neral.—Howard * discusses the value of esophagoscopy and rec- 
nds its more frequent application by gastroenterologists. 
)phagogastroscope-—A new type of esophagoscope has been de- 
d by Boros. The outstanding feature of the instrument is the 
ss and extreme mobility of its tip, facilitating passage beyond the 
nx into the esophagus and even into the stomach without the at- 
it dangers of the rigid, unyielding instrument. 

genital Atresia—The roentgen features of congenital atresia of 
iphagus in 45 consecutive patients with this anomaly are described, 


er, R.: Gastritis, New York, Grune & Stratton, Inc., 1947. (f) Brown, 
Ulcer of the Stomach, Duodenum and Jejunum, New York, Oxford Uni- 
Press, 1946. (¢g) Nasio, J.: Tratamiento medico de la ulcera gastro- 
al experimental, Buenos Aires, La prensa medica argentina, 1946. (h) 
s, S.: Pathogenie de l’ulcere rond, cancer, syphilis et autres maladies, Ant- 
the Author, 1946. (7) Maingot, R.; Technique of Gastric Operation, Lon- 
Oxford University Press, 1946. (7) Golden, R.: Radiologic Examination of 
small Intestine, Philadelphia, J. B. Lippincott Company, 1946. (&) Pelner, L., 
d Held, L. A.: Gastroenterology in General Practice, Springfield, Ill., Charles 
mas, Publisher, 1947. (1) Wangensteen, O. H.: Intestinal Obstructions, ed. 
id, 1947. (m) McNeill, R. J.: The Appendix, London, H. K. Lewis & Co., 
1946. (n) Short, A. R.: The Causation of Appendicitis, Bristol, John Wright 
& Sons, Ltd., 1946. (0) Cope, Z.: The Early Diagnosis of the Acute Abdomen, ed. 
9, New York, Oxford University Press, 1946. (p) Fradkin, W. Z.: The Diagnosis 
and Treatment of Diarrheal Diseases, New York, Grune & Stratton, Inc., 1947. 
(q) Spiesman, M. G.: Essentials of Clinical Proctology, ibid., 1947. (r) 
d’Allaines, F.; LeRoy, A., and Dubost, C.: Traitement chirurgical du cancer du 
rectum, Paris, Ernest Flammarion, 1946. (s) Brunschwig, A.: Radical Surgery 
in Advanced Abdominal Cancer, Chicago, University of Chicago Press, 1947. 
(t) Cameron, T. W. M.: The Parasites of Man in Temperate Climates, Toronto, 
Canada, University of Toronto Press, 1947. 
2. Howard, J. T.: Adventures in the Esophagus, South. M. J. 40:197-206, 
1947, 
3. Boros, E.: Esophagoscopy by Means of a Flexible Instrument: A New 
Esophago-Gastroscope, Gastroenterology 8:724-728, 1947. 
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42 of whom also had tracheoesophageal fistula.* Congenital partial atresia 
of the esophagus associated with congenital diverticulum of the esopha- 
gus ° and a case of congenital atresia of the esophagus in which a segment 
of the esophagus was absent, both sections ending blindly in the thorax, 
also are recorded.® Ladd and Swenson‘ describe the surgical technic for 
the treatment of esophageal atresia and tracheoesophageal fistula, utiliz- 
ing a retropleural approach through the right thoracic region of the back ; 
the operation was successful in 30 of 76 babies. A patient with complete 
atresia of the esophagus and tracheoesophageal fistula was operated on‘ 
successfully by means of an end to end anastomosis.® 

Spontaneous Rupture.—Three consecutive cases of fatal spontaneous 
rupture of the esophagus were observed by Eliason and Welty ® in one 
year; in the patient described by Frink?° recovery occurred without 
operation. 

Perforation.—Perforation of the esophagus by a foreign body, pro 
ducing a putrid pulmonary abscess,'! and penetration of the esophagu 
by a small bone eroding into the aorta '* are described. Retropharyngea! 
perforation of the esophagus occurred during gastroscopy after con 
siderable manipulation of the instrument.'* 

Foreign Bodies—A frequently observed roentgen sign of foreig 
bodies in the esophagus, according to Johnstone,'* is the presence, o 
swallowing, of a bolus of air in the segment containing the foreign body. 
The only other condition which may produce a similar appearance is a 


4. Holt, J. F.; Haight, C., and Hodges, F. J.: Congenital Atresia of th 
Esophagus and Tracheo-Esophageal Fistula, Radiology 47:457-470, 1946. 

5. O’Bannon, R. P.: Congenital Partial Atresia of the Esophagus Associated 
with Congenital Diverticulum of the Esophagus, Radiology 47:471-477, 1946. 

6. Davis, M. M.: Congenital Atresia of the Esophagus, Canad. M. A. J 
56 :539-541, 1947. 

7. Ladd, W. E., and Swenson, O.: Esophageal Atresia and Tracheo-Esophagea! 
Fistula, Ann. Surg. 125:23-40, 1947. ; 

8. White, M. L., Jr., and Birdsong, M.: Congenital Esophageal Atresia with 
Tracheo-Esophageal Fistula, Surgery 20:548-557, 1946. 

9. Eliason, E. L., and Welty, R. F.: Spontaneous Rupture of the Esophagus, 
Surg., Gynec. & Obst. 83:234-238, 1946. 

10. Frink, N. W.: Spontaneous Rupture of the Esophagus: Report of a Case 
with Recovery, J. Thoracic Surg. 16:291-297, 1947. 

11. Hennell, H.: Perforation of Esophageal Foreign Body into Lung: Putrid 
Pulmonary Abscess; Case Report, J. Mt. Sinai Hosp. 13:203-204, 1946. 

12. Lascano, E. F., and Sefiorans, A. J.: Fistula esofagico—aortica infeccioso, 
consecutiva a ura herida esofagico por cuerpo extrano, Arch agent. de enferm. d. ap. 
digest. y de la nutricion 21:209-217, 1946. 

13. Paul, W. D., and Antes, E. H.: Perforation of the Esophagus Caused by 
Flexible Gastroscope, Rev. Gastroenterol. 13:23-25, 1946. 

14. Johnstone, A. S.: Foreign Bodies in the Esophagus, Brit. J. Radiol. 20:41- 
42, 1947. 
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abscess in the paraesophageal tissues, usually differentiated by the pres- 
ence of a fluid level. 

Stricture —Three patients with benign strictures of the esophagus 
were treated successfully by esophagectomy and eophagogastric anas- 
tomosis performed in one stage.’® 

Diverticula.—Janes '® describes 6 cases of pulsion diverticula of the 
lower part of the esophagus ; the patients, 5 men and 1 woman, were from 
1] to 59 years of age. The chief symptoms were dysphagia, pain, vomit- 
ing and loss of weight. 

Cardiospasm.—The most effective method of treatment of cardio- 
pasm, according to Vinson,!* consists in stretching the cardia by means 
f large esophageal sounds or a hydrostatic dilator passed over a pre- 
iously swallowed silk thread. Patients who have slight dilatation above 
ie point of obstruction and in whom severe pain is a prominent symptom 
re more resistant to treatment than those with marked dilatation and 
igulation of the esophagus. Grimson and others *® found a definite 
hange in the size of the esophagus after cardioplasty in 8 of 9 cases; 

4 the esophagus gradually decreased to normal seven, thirty-four, thir- 

-seven and fifty-three months respectively after operation, in 2 it was 

most normal at three and eleven months and in 2 it was significantly 
educed in size at ten days and three months. One patient obtained no 
‘lief of obstruction, and there was no decrease in the size of the esopha- 

is. Satisfactory results in the treatment of cardiospasm by esophago- 
rastrostomy are reported also by Bell 19 in 8 of 10 cases; 2 patients re- 
quired a subsequent operation. Schiebel 2° records good results in 4 
ases of cardiospasm similarly treated and observed for six to thirty-five 
nonths. The experience of the reviewers is in accord with the observa- 
tions of Vinson that the vast majority of patients with cardiospasm are 
completely relieved by mechanical dilation of the cardia and that surgical 
intervention is required for only a few. 

Peptic Ulcer —Morton and Brunschwig *! report an instructive case 
in which peptic ulcer of the esophagus was present in a 65 year old wom- 


15. Sweet, R. H.: Subtotal Esophagectomy with High Intrathoracic Esophago- 
gastric Anastomosis in the Treatment of Extensive Cicatricial Obliteration of the 
Esophagus, Surg., Gynec. & Obst. 83:417-427, 1946. 

16. Janes, R. M.: Diverticula of the Lower Thoracic Esophagus, Ann. Surg. 
124:637-652, 1946. 

17. Vinson, P. P.: Diagnosis and Treatment of Cardiospasm, South. M. J. 
40 :387-392, 1947. 

18. Grimson, K. S.; Reeves, R. J.; Trent, J. C., and Wilson, A. D.: The Treat- 
ment of Patients with Achalasia by Esophagogastrostomy, Surgery 20:90-95, 1946. 

19. Bell, G. G.: The Treatment of Cardiospasm by Esophagogastrostomy, Sur- 
gery 20:104-116, 1946. 

20. Schiebel H. M.: Treatment of Esophageal Achalasia or Cardiospasm, Sur- 
gery 20:558-570, 1946. 

21. Morton, D. R., and Brunschwig, A.: Peptic Ulcer of the Esophagus: Re- 
port of a Patient with Ten Year Follow-Up, Gastroenterology 7:314-319, 1946. 
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an observed for a period of ten years. The original sysmptoms consisted 
of postprandial epigastric burning relieved by alkalis and a bland diet, 
vomiting associated with substernal pain, increasing dysphagia and a 
loss of weight of 45 pounds (25 Kg.). Roentgen study revealed a 3 to 4 
mm. irregular narrowing of the esophagus at the level of the seventh 
thoracic vertebra; the diameter was 3 to 4 mm. in the 10 cm. involved. 
The narrowing was not affected by inhalation of amyl nitrite. Esophagos- 
copy demonstrated a narrowing in the midportion of the esophagus and a 
well demarcated ulcer on the right lateral wall surrounded by a granular 
friable mucosa. Three biopsies revealed chronic ulceration. Gastrostomy 
utilizing a Pezzer catheter was performed, after which the patient gained 
weight and strength. She returned ten years later because of episodes 
of vomiting of blood for the preceding five months. Roentgen studies 
revealed the same constriction in the esophagus, somewhat less irregula: 

and a crater 3 mm. in diameter in the duodenal bulb. Esophagoscopy 
demonstrated a fibrous constriction at the site of the old lesion, whic! 
prevented passage of the instrument; however a no. 20 bougie wa 

passed with little resistance. Feedings of milk and cream were give 

through the gastrostomy opening. The patient improved rapidly and wa 

discharged in good condition. 

Cardioesophageal Relaxation.—Cardioesophageal relaxation, accord 
ing to Neuhauser and Berenberg,”* is an infrequent but important caus: 
of vomiting in the newborn. The diagnosis is suggested by the observa 
tion of persistent regurgitation which is alleviated by placing the patie 
in the erect position. Fluoroscopic examination demonstrates retrograd« 
filling of the esophagus during inspiration or increase in intra-abdominal! 
pressure, with persistant relaxation of the esophageal hiatus. 

Scleroderma.—In a carefully studied case of scleroderma Goetz *° 
noted roentgenologically a dilatation of the middle third and a narrowing 
of the lower third of the esophagus, esophageal ulceration, lack o! 
peristalsis and stasis in the duodenum, dilatation of individual loops of 
the small intestine and extreme narrowing of the large bowel. Autopsy 
revealed involvement of all these areas. 


Carcinoma.—Three cases of carcinoma of the esophagus are de- 
scribed, illustrating some of the problems associated with the disease.” 


22. Neuhauser, E. B. D., and Berenberg, W.: Cardio-Esophageal Relaxation as 
a Cause of Vomiting in Infants, Radiology 48:480-483, 1947. 

23. Goetz, R. H.: The Pathology of Progressive Systemic Sclerosis (Gen- 
eralized Scleroderma), with Special Reference to Changes in Viscera, Clin. Proc. 
4:337-392, 1945. 

24. Puppel, I. D.: Early Diagnosis in Radical Resection of Carcinoma of the 
Lower Esophagus, Am. J. Surg. 73:695-699, 1947. 
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The number of successful resections continues to increase. Garlock ** 
describes a new technic of combined abdominothoracic approach; 
Sweet 2° prefers the transthoracic method, with incision of the diaphragm. 
Lewis 7 performs a combined abdominal and thoracic operation in one 
or two stages. The abdominal portion consists of mobilization of the 
upper half of the stomach and a Witzel jejunostomy performed through 
. left paramedian incision. The thorax is opened on the right side, the 
esophagus freed and the stomach drawn through a widened hiatus. The 
stomach is anchored by suturing to the anterior cut edge of the medias- 
tinal pleura, permitting end to side esophagogastrostomy without tension 
n the suture line. Of 7 patients subjected to this procedure, 5 recovered 
nmediately. : 

Thirteen patients were operated on through a transthoracic approach 
r lesions of the lower part of the esophagus and of the cardiac end 
f the stomach; 12 had carcinoma and 1 an inflammatory lesion.** Re- 
ction of the lower end of the esophagus and of portions of the stomach 
as feasible in 7 patients. Of these, 1 died after nine months of metas- 
sis after obtaining ‘temporary relief. Another was known to have 
etastasis six months after operation and is presumed dead. Four 
itients are well from six months to more than a year after. operation. 
ine man had gained 31 pounds (14 Kg.) eleven months after opera- 
m. Another patient is reported to be convalescing. 

Carter and McGrath *° prefer the transthoracic approach to the trans- 
,lominal route because of a wider exposure, easier access and easier 
emoval of regional lymph nodes. Indications for this procedure are 
ircinoma of the cardiac portion of stomach, carcinoma of the lower 
vo thirds of the esophagus, benign stricture, diverticula in the lower 
ird of the esophagus and chronic ulcer of the cardiac end of the 

stomach. Jejunostomy, performed under local anesthesia as a preliminary 
rocedure, aids in the restoration of nutritional balance and also affords 
an opportunity for exploration of the entire upper area of the abdomen 
‘or evidence of metastasis. In forty-two major esophageal operations 





25. Garlock, J. H.: Combined Abdominothoracic Approach for Carcinoma of 
Cardia and Lower Esophagus, Surg., Gynec. & Obst. 83:737-741, 1946. 

26. Sweet, R. H.: Carcinoma of the Mid-Thoracic Esophagus: Its Treatment 
by Radical Resection and High Intrathoracic Esophagogastric Anastomosis, Ann. 
Surg. 124:653-666, 1946. 

27. Lewis, I.: The Surgical Treatment of Carcinoma of the Esophagus, with 
Special Reference to a New Operation for Growths of the Middle Third, Brit. J. 
Surg. 34:18-31, 1946. 

28. Nagel, G. W., and Menke, J. F.: Transthoracic Operations for Neoplasms 
of the Esophagus and Stomach, Surg., Gynec. & Obst. 83:657-666, 1946. 

29. Carter, B. N., and McGrath, E. J.: Esophagogastrostomy for Lesions of 
the Upper End of the Stomach and Lower End of Esophagus, S. Clin. North 
America 26:1125-1139, 1946, 
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by Kay the mortality rate was 2.4 per cent. Humphrey *! discusses the 
surgical treatment of 70 patients with carcinoma of the esophagus. 
Radical resection of the tumor was carried out in 33 cases, with an opera- 
tive mortality rate of approximately 50 per cent. Rienhoff *? describes 
3 patients with a lye stricture, carcinoma at the level of the aortic arch 
and achalasia of the esophagus respectively who were successfully treated 
by the intrathoracic transplantation of the jejunum as a substitute for the 
esophagus. Favorable results are reported in the treatment of 2 patients 
with squamous cell carcinoma of the esophagus with a depth dose of 
4,000 r administered over a period of four weeks.** 
Leiomyomas.—Thirty-two of forty-four benign esophageal tumors 
found in 7,459 postmortem examinations performed at the Mayo Clinic 
were leiomyomas.** The authors recommend surgical removal of all 
such tumors because of the potential danger of malignant transformation. 


STOMACH 

Gastric Secretion —Forsgren *5 measured gastric secretion by Ewald 
test meals at 8: 00 a.m., 1: 00 p.m. and 6: 00 p.m. of the same day in 557 
patients with tuberculosis. The values for acidity remained approximately 
the same in 191 cases; considerable variation was noted throughout the 
day in the remaining 366 cases. In general, there was a tendency for 
acidity to decrease later in the day. The author believes that at least two 
test meals should be given, one on a fasting stomach in the morning an 
another later in the day, if an accurate appraisal of gastric secretory) 
function is to be obtained. Observations on his own gastric secretory 
activity from 1925 to 1929 and from 1942 to 1944 by Hoelzel ®* dis- 
closed a slight decrease in acidity and a decrease of approximately 50 
per cent in the volume of gastric secretion during the nineteen year period. 
The average gastric acidity increased after restriction of protein and 
decreased when the intake of protein was augmented. Emotional stress 
was accompanied with a decided increase in acidity, as revealed by rou- 
tine single daily determinations. The initial daily acidity, determined 
within a half hour after rising, was usually higher than the average 
of five to nine determinations made throughout the day. 


30. Kay, E. B.: Surgical Lesions of the Esophagus Seen in an Army Thoracic 
Surgery Center, J. Thoracic Surg. 16:207-214, 1947. 

31. Humphrey, G. H.: An Approach to Resections of the Esophagus and 
Gastric Cardia, Ann. Surg. 124:288-300, 1946. 

32. Rienhoff, W. F., Jr.: Intrathoracic Esophagojejunostomy for Lesions of the 
Upper Third of the Esophagus, South. M. J. 39:928-940, 1946. 

33. Borak, J.: Radiation Therapy of Cancer of the Esophagus, Am. J. Digest 


Dis. 13:249-252, 1946. 
34. Calmenson, M., and Clagett, O. T.: Surgical Removal of Leiomyomas of 


the Esophagus, Am. J. Surg. 72:745-747, 1946. 

35. Forsgren, E.: To What Degree Does Gastric Acidity Show a Tendency 
to Rise or Fall During the Day? Acta med. Scandinav. 128:281-288, 1947. 

36. Hoelzel, F.: The Fasting Gastric Contents as an Index of Gastric Func- 
tioning, Am. J. Digest Dis. 13:284-290, 1946. 
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Necheles ** suggests that the increased gastric motility after burns 
in dogs may be due to two separate mechanisms, i.e., cholinergic and 
histaminic. Relatively large doses of atropine did not affect the augmented 
gastric secretion of the dog’s stomach after burns. Obrink ** states that 
the histamine concentration in the blood must be maintained at a constant 
level if a stimulating effect is to result. Such a constant level is reached 
only by slow continuous intravenous administration. In a Heidenhain 
pouch dog the gastric juice appears within four to six minutes after in- 
travenous injection, but it does not reach a steady rate before twenty to 
thirty minutes; subsequently, an almost constant level can be maintained 


for hours. 
ihre *® studied the gastric secretory response to histamine in a series 
264 patients, including 204 with duodenal ulcer (153 men and 51 
vomen) and 60 with gastric ulcer (41 men and 19 women), utilizing 
a single tube and continuous suction of the stomach. The data are com- 
red with results in 18 normal men and in 15 normal women. The 
lume of secretion was higher in men than in women of the group with 
odenal ulcer. The values for men with gastric ulcer were higher than 
se for women, but the differences were not as marked. In 
‘ normal group there was no difference between the two sexes. 
ie mean volumes of secretion‘in the group with duodenal ulcer 
ceeded those for patients with gastric ulcer and for normal per- 
is. The values in men with gastric ulcer exceeded those in 
rmal men. Hypersecretion (defined as a secretion volume of more 
an 180 cc. per sixty minutes) was found in 77 cases and more often in 
1.en than in women. The maximum acidity in any of the three twenty 
iinute samples was of less significance than the volume of secretion 
ismuch as the mean for normal persons was higher than that for 
tients with duodenal ulcer. A comparison between the histamine tests 
d the gastroscopic findings demonstrated that acidity values below 90 
100 milliequivalents at a secretion volume of at least 50 cc. per sixty 
1inutes indicate the presence of chronic gastritis. Acidity values above 
100 milliequivalents, on the other hand, do not exclude the diagnosis of 
gastritis. Values up to 130 or 140 milliequivalents are considered indica- 
tive of a normal gastric mucosa. 
The concentration of hydrochloric acid and the total volume of hista- 
mine-stimulated secretion were not significantly reduced by administration 
of “benadryl hydrochloride.” * 


37. Necheles, H.; Prescott, E., and Olson, W. H.: The Effect of Atropine on 
the Gastric Secretion Following Thermal Trauma, Surgery 20:382-384, 1946. 

38. Obrink, K. G.: Some Relations in Gastric Stimulation by Intravenous In- 
jection of Histamine, Acta physiol. Scandinav. 12:213-218, 1946. 

39. Ihre, B. J. E.: Studies in Gastric Secretion with an Improved Histamine 
Test, Acta med. Scandinav. 128:322-340, 1947. 


(Footnotes continued on next page.) 
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Musick and his associates,*! confirming Ivy’s work, found that caf- 
feine stimulated secretion of hydrochloric acid in 10 apparently normal 
persons and produced an excessive prolonged secretory response in 25 
patients with active duodenal and gastric ulcer. 

The intravenous administration of moderate doses of quinine sulfate 
(0.2 to 0.3 Gm. to dogs weighing 10 to 15 Kg.) or of quinacrine hydro- 
chloride (0.05 to 0.1 Gm. to dogs weighing 8 to 12 Kg.) markedly 
diminished the gastric secretion produced by rhythmic vagal stimula- 
tion ;** small or moderate doses of quinine or of quinacrine hydrochlorid 
did not affect histamine secretion. 

In 56 patients the gastric free acidity was higher after graduate: 
doses of protein hydrolysate than it was after an Ewald test meal, from 
which Rossien #° concludes that the preparation is not an effective antaci<. 

The effects of vagotomy on secretion and motility of the stomach we: 
studied in 10 dogs for periods of ten to fifty-seven months ;** a redu 
tion in secretion occurred in 9 of the 10. The response to histamine was 
permanently decreased during the period of observation. In most cas« 
a gradual increase in the response to test meals was observed six mont! 
after vagus section ; the secretion did not reach preoperative levels, how - 
ever, and again decreased after a few years. Peptone added to te-: 
meals failed to stimulate acid secretion. This together with the observ 
tion that the histamine response was diminished led to the deducti: 
that not only was the psychic phase of secretion lost but also the activity 
of the secretory mechanism of the stomach itself was reduced. Thic 
effect on motility was inconstant and variable ; in general, motility tend 
to return to normal after variable periods. Vomiting or diarrhea or bot 
with loss of weight despite normal appetites, occurred in 4 dogs. Restor:- 
tion of secretion was not due to regeneration of the vagi or to splanchni 
innervation. 

Wolf and Andrus * describe an important study of the effect o 
vagotomy on gastric function as observed through a fistula (gastrostomy) 


ie) 


Q 


po 


40. Moersch, R. U.; Rivers, A. B., and Morlock, C. G.: Some Results of the 
Gastric Secretory Response of Patients Having Duodenal Ulcer Noted During 
the Administration of Benadryl, Gastroenterology 7:91-99, 1946. McElin T., and 
Horton, B. T.: Clinical Observations on the Use of Benadryl: Its Effect on 
Histamine Induced Gastric Acidity in Man, ibid. 7:100-107, 1946. 

41. Musick, V. H.; Hopps, H. C.; Avey, H. T., and Hellbaum, A. A.: The 
Effect of Caffeine on Gastric Secretion, South. M. J. 39:651-658, 1946. 

42. Babkin, B. P., and Karp, D.: Effect of Quinine and Atabrine on Gastric 
Secretion Canad. M. A. J. 56:137-141, 1947. 

43. Rossien, A. X.: An Evaluation of the Antacid Activity of Protein Hy- 
drolysate Using Graduated Doses in the Human Stomach, Am. J. Digest Dis. 
14:205-207, 1947. 

44. Vanzant, F. R.: The Late Restoration of Gastric Acidity After Thoracic 
Vagotomy in the Dog, Gastroenterology 8:768-773, 1947. 

45. Wolf, S., and Andrus, W. DeW.: The Effect of Vagotomy on Gastric 
Function, Gastroenterology 8:429-434, 1947. 
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necessitated by an esophageal neoplasm. Sensations oi pain, pressure, 
heat and cold induced by the proper stimuli, were not affected by vagoto- 
my. Vigorous motor activity was accompanied with hyperemia but not 
with an increased acidity. After vagotomy the mucous membrane was 
usually pale and spontaneous motor activity was not observed. However, 
mild hyperemia and engorgement appeared after a meal. Induced feel- 
ngs of anger and resentment prior to vagotomy produced hyperemia, 
engorgement and hypermotility but no increased acidity. After vagotomy 
inger and resentment caused no observable changes in gastric function. 
njection of “prostigmine” prior to vagotomy resulted in striking acceler- 
tion of motor activity and in hyperemia of the mucosa, without an 
ncrease in acid secretion. After vagotomy these effects were slight but 
till observable. 

In a study of gastric secretion in the aged, Rafsky and Weingarter *° 
ound that of 47 apparently normal persons over 65 years of age, 53.2 
er cent had 19 or less units of free hydrochloric acid after a bread and 
vater test meal; achlorhydria was present in 17 per cent but not achylia 
astrica, for milk-coagulating activity was present. Six patients, or 12.7 
er cent, were found to have free acid values ranging from 50 to 90 
linical units. Rafsky and his co-workers * briefly review the conflicting 
vidence on the effect of thiamine deficiency on gastric acidity, present 
results of a study and conclude that it is questionable whether any causal 
elationship exists. 

The chewing of gum temporarily reduced gastric acidity in 12 pre- 
sumably healthy persons.** 

Hypohysectomy is reported by Crafts and Walker 49 to have reduced 
the secretion in adult female rats from a control volume of 0.38 cc. to 
one of 0.23 cc.; the free acidity was lowered from 0.0037 to 0.0001 mil- 
liequivalents. Further studies of endocrine effects on gastric secretion 

would be interesting. 

A simple, inexpensive and accurate method is presented for the 
measurement of pepsin and trypsin.5° An improved method for the 
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measurement of total peptic activity of gastric juice is described by Le- 
Veen.*! Egg albumin is used as substrate, and a photoelectric colorimeter, 
used as a densimeter, is employed to determine the amount of albumin 
solution digested. A method of greater sensitivity utilizes purified bovine 
and human serum albumin. The author ** believes that the values for total 
pepsin of gastric juice give no indication of the digestive action in vivo as 
modified by inhibitory substances and ,H. Total pepsin can be assayed only 
after high dilution of gastric juice, when it is completely freed from in- 
hibitory peptones. Procedures are described whereby the amount of 
active pepsin, the percentage of pepsin inhibition and the active peptic 
power can be determined when they are used in combination with the test 
for total pepsin noted previously. 

Brummer ** states that the presence of achlorhydria is of indisputable 
value in the differential diagnosis between pernicious anemia and other 
macrocytic anemias. He believes that hydrochloric acid promotes the 
digestion of protein to some extent but apparently is not indispensable 
to it. Achlorhydria is not accompanied with disturbances in the motility 
of the stomach and the intestine or in the intestinal flora. Dyspeptic dis- 
tress and a tendency to diarrhea are not more common in achlorhydric 
patients than in other persons. Therapeutic results supposedly obtained 
with hydrochloric acid do not prove that the latter is necessary for diges- 
tion, because the usual therapeutic doses have no effect on the reaction 
of the gastric contents. Thus achlorhydria is of no great importance 
from the standpoint of digestion or as a cause of digestive disturbances. 
The reviewers are in complete accord with these observations. 

Brummer ** presents a new method of determining the content of 
mucin in gastric juice. In this procedure the proteins are first precipi- 
tated with picric acid, the mucin then being precipitated from the filtrate 
with alcohol. The grade of turbidity thus obtained is used as a standard 
for the mucin content. In studies of 313 specimens obtained from 145 
persons, 50 healthy and 95 suffering from various gastric disorders, the 
mucin content of the gastric juice varied from 0.15 to 1.5 per cent, with an 
average of approximately 0.5 per cent. The mucin content was slightly 
higher in the juice after a test meal than in the fasting juice. Histamine 
and insulin appeared to have no effect on the mucin content. No significant 
difference was found in the various gastric disorders. The mucin con- 
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tent of the gastric juice of patients with peptic ulcer and in those with 
gastritis was within the normal range. 

No statistically significant stimulation of mucus secretion by the 
pyloric mucosa was observed after injections of pilocarpine.*® 

Repeated application of a 5 per cent eugenol-water emulsion to the 
pouch mucosa of a fasting dog results in progressive denudation of the 
protective layer of columnar cells and of many of the neck chief cells in 
arts of the mucosa.*® By the time the fourth application is made the 
mucous barrier is seriously. impaired ; the disturbance persists for at least 
hree months. After the sixth application there is evidence of a con- 
iderable inflammatory reaction of the tissue. 

Hollander and others ** found a 1 per cent emulsion of mustard oil 
n water to be an unsatisfactory stimulus for gastric mucus secre- 
ion; it acts as an active mucosal irritant, inducing an inflammatory re- 
ction as well as a mucoid response. The gastric secretion produced is 
inkish and congeals quickly and is predominantly a serous transudate. 

Gastric Motility and Absorption—Van Liere ** and his associates 
eport that the addition of glucose to a standard test meal for 19 young 
nen prolonged gastric emptying to a degree roughly proportional to the 
1mount ingested. Twenty-five grams produced 21 per cent prolongation 
.bove the norm, 50 Gm. a 39 per cent prolongation and 75 Gm. a 51 per 
ent prolongation. 

The amount of glucose emptied from the stomach was greater and 
he absorption smaller when large volumes of dilute solutions of dextrose 
vere given than when small volumes of concentrated solutions were 
idministered, the total amount of dextrose fed being constant.5® With 
identical concentrations, greater absorption and emptying was observed 
when larger volumes were used. With identical volumes, greater absorp- 
tion and emptying was observed from the more concentrated solutions. 

Studies on gastric motility in 8 normal young men indicated that, within 
nutritionally reasonable limits, increasing the proportion of the calories 
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in the test meal from fat, protein or carbohydrate did net significantly 
alter gastric motility. 


According to Annegers and Ivy,®*' a person with a given volume of 
gastric contents has a reliably constant gastric shadow area when the 
stomach is outlined with a small amount of barium. This area varies 
with changes in the gastric content. A method based on these observa- 
tions has been devised whereby variations in the rate of gastric evacua- 
tion in a given person may be determined by the measurement of the 
shadow areas with a planimeter after variation of the test meal or ad- 
ministration of drugs. Evaluation of the rate of gastric emptying by 
means of fluoroscopic examination, gastric intubation and determination 
of blood concentrations of test drugs indicated to Lolli and Smith © that 
effervescent mixtures decrease the emptying time of the stomach. 


Harris and his associates * found that fat in the intestine inhibits 
gastric motility induced by distention in both vagally innervated and 
vagally denervated stomachs. Intravenously administered urogastron« 
and enterogastrone extracts inhibjt the distention-induced motility of th: 
vagally innervated stomach but either have no effect on the vagally de 
nervated stomach or stimulate motility in it. 

By means of electrodes placed in the mucosa and submucosa of the 
stomach, potential differences were studied under various conditions by 
Rehm.* Changes in potential noted after the injection of h'stamine and 
thiocyanate were due to changes in the potential difference between sub 
mucosa and mucosa; alcohol when applied directly to the submucosa 
created no significant changes in potential between mucosa and submu- 
cosa. It is concluded that the electromotive force originates in the secre- 
tory portion of the stomach. 


Gastric Cytology.—A new technic for studying the cytologic elements 
in gastric contents is described, in which smears are stained with tolui- 
dine blue ;* the columnar cells are better preserved by this procedure. 
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In a two hundred page article containing numerous tables and illustra- 
tions Tomenius °° attempts to correlate gastroscopic findings with studies 
of the sediment of gastric juice. With the use of a four channel gastric 
tube, secretions were aspirated from the esophagus, stomach and duode- 
num through three of the channels, and through the fourth an isotonic 

1.3 per cent) solution of sodium bicarbonate was introduced into the 
tomach by continuous flow. Aspirations were made by an apparatus 
naintaining a negative pressure subject to the operator’s control. Exami- 
iation of the sediment in 26 “normals” disclosed the presence of squam- 
us cells in at least 47 per cent of the total number of samples; large 
igmented cells (contamination from the respiratory passages) occurred 
n 7.3 per cent, red blood corpuscles in 3.8 per cent, columnar epithelium 
n 3 per cent and leukocytes in only 1.7 per cent. Study of 16 cases of 
astritis (excluding atrophy) disclosed an increased number of cells, 
‘specially leukocytes. The cytologic picture in the 7 cases of atrophic 
astritis and in the cases of peptic ulcer resembled that in normal cases. 
\n increase in leukocytes and in red blood corpuscles was noted in the 
atients with cancer of the body of the stomach. In cases of cancer of the 
irdia there was an increase in squamous cells but not in leukocytes. 

Varying results are reported on the accuracy of cytologic study of 
ie gastric contents as an indication of gastric disease. In one investiga- 
on the gastroscopic findings were correlated with the cytologic changes 
1 the gastric juice in 68 patients with gastritis and gastric ulcer.* A 
elationship was noted between the increase in the number of the leuko- 
vtes in the gastric juice and the degree of alteration in the mucosa. On 
ie other hand, a study of the cells in the gastric secretion of normal 
ersons and of patients with duodenal ulcer, gastric ulcer and gastritis 
evealed no correlation between the number of cells and the various 
iseases.%* 

Effect of Drugs, Nausea and Emotions—Wolf and Wolff,® study- 
ng the action of drugs and various chemical agents on the gastric mucosa 
ind the gastric function in man, found that while alkalis, acids, condi- 
ments and drugs such as digitalis, aminophylline, ammonium chloride, 
ferrous sulfate, and the sulfonamide compounds produced irritation when 
applied locally to the skin no irritation resulted from their application to 
the gastric mucosa. During the vasoconstriction produced by epinephrine 
and “benadryl hydrochloride,” the mucosa was resistant to scratching 
from a dry gauze or to a blow from a blunt glass rod. Local application 
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of a 0.5 per cent solution of copper sulfate prodaced edema, engorge- 
ment and minute hemorrhages in the mucosa; under these conditions the 
mucosa was less resistant and easily damaged by mechanical injury. 
Peripherally acting emetics induced nausea only after reaching the du- 
odenum. 

The occurrence of nausea among soldiers overseas was found to ac- 
company emotional reactions to adverse life situations.”* Fear, despond- 
ency or a feeling of defeat were accompanied with a desire to reject the 
offending situation. Fluoroscopic observations on the barium-filled 
stomach and intragastric balloon studies tended to show that vomiting 
was brought on by the force of contraction of the diaphragmatic and ab- 
dominal musculature rather than by activity of the stomach. Nausea 
was accompanied with a decrease in the contractile state of the stomach 
and by cessation of motor activity. 

The authors describe new experiments confirming earlier observa- 
tions indicating the occurrence of two types of disturbances in the stom 
ach in response to threatening situations.’ These patterns are charac- 
terized by either overfunctioning or underfunctioning of the organ. Gas 
tric hyperactivity was found to be frequently associated with heartbur: 
and gnawing epigastric pain, characteristically more intense during pe 
riods when the stomach was empty and usually relieved by the taking c 
food, milk or alkali. Gastric hypoactivity was found to be accompanied 
with feelings of fulness in the epigastrium and nausea. The principa! 
difference between the emotional reactions accompanying gastric hyper- 
function on the one hand and hypofunction on the other appears to be 
in whether or not the subject accepts defeat in the adverse situation. 
The person whose stomach is hyperactive is physiologically prepared for 
food whether or not he has an appetite; he is angry, preparing for eithe: 
fight or flight. The person whose stomach is hypoactive is not accepting 
the challenge of the situational threat. He considers himself defeated ; 
the nausea expresses his rejection of the situation. 

Uropepsin.—Uropepsin, a pepsin-like enzyme, in urine has been stud- 
ied chiefly by German physiologists and clinicians. Bucher ™ undertook 
to verify its existence and stability and to confirm and evaluate some of 
the factors reported to produce variations in its excretion in normal per- 
sons. Assay was carried out by measuring the amount of tyrasine re- 
leased from the digestive action of urine on a hemoglobin substrate. The 
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fu range for optimal digestion of hemoglobin substrate by uropepsin is 
tentatively 2.0 to 3.4. Uropepsin, regardless of the py of the urine, is 
stable for up to fifteen days if refrigerated after collection under toluol. 


Uropepsin, in contrast to pepsin, occurs in alkaline urine. Diet may sig- 
nificantly alter uropepsin output; a doubled protein intake markedly 
increases the output whereas restriction of protein reduces it. A milk 
diet containing amounts of protein similar to those in diets for the control 
group produced no appreciable change in uropepsin excretion. The out- 
put of uropepsin was distinctly higher during periods of emotional stress. 

Diaphragmatic Hernia—Among 53 patients with paraesophageal 
hiatus hernia women predominated in the proportion of 3 to 2; only 3 
were under 50 years of age.*® The chief symptom was distress after 
eating, especially after heavy meals. Occasionally there was pain in the 
epigastrium or behind the lower portion of the sternum. Pain was some- 
times precipitated or aggravated by lying down, while relief followed 
rising or walking, In 2 cases there was moderate retrosternal pain re- 
ferred to the left shoulder and arm, suggesting angina. Severe and pro- 
longed hemorrhage occurred in 3 instances. Severe pain, frequent vomit- 
ing, anemia or interference with respiration or circulation are considered 
ndications for surgical treatment. Satisfactory results were obtained in 
14 of 16 cases in which surgical treatment was given. Codounis‘* re- 
views the subject in detail and emphasizes the desirability of surgical 
intervention in cases in which there is severe anemia. 

Volvulus—Three cases of detorsion of a chronic gastric volvulus 
luring roentgen examination are described.”® 

Diverticula—Ferguson and Cameron ‘® present a technic for the 
treatment of diverticula consisting of invagination of the diverticulum, 
with suture of the muscular ring. This procedure was applied success- 
fully in 5 cases, in 2 of which there was diverticula of the stomach and 
in 3 diverticula of the duodenum. 

Gastroscopy.—A simultaneous roentgenologic and gastroscopic ex- 
amination was performed on 3 patients. Gastroscopy was performed in 
a routine manner, and roentgenograms were taken in the left lateral and 
anterior projections which recorded the position of the gastroscope 
when important landmarks were seen through the instrument.” It was 
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calculated that 1,500 to 2,000 cc. of air may be introduced into the 
stomach in a routine gasstroscopy. The roentgenograms demonstrated a 
considerable amount of air distending not only the stomach but also the 
duodenum and the upper part of the small intestine. The air in the small 
bowel, increasing as the examination progresses, pushes the stomach 
anteriorly and may distort its lower pole. These alterations may expla‘n 
the failure of inexperienced gastroscopists to visualize the pylorus. Pas- 
sage of the instrument beyond the cardia was along the posterior wall 
in 1 instance, always contacting the mucosa; in another it was carried 
through the lumen and did not impinge on the posterior wall until the 
lower third of the stomach was reached ; in the latter instance, the poste- 
rior blind area was smaller than in the first instance. 

Fluorescein proved to be a helpful adjunct in the gastroscopic visuali 
zation of a gastric ulcer in 4 cases.‘* The procedure consists in the ad 
ministration of 10 cc. of the dye through the Ewald tube after emptying 
of the stomach; the ulcers assume a greenish fluoreseence and thus are 
more easily detected. 

Moersch *® comprehensively reviews the value of gastroscopy in th 
diagnosis of various gastric diseases. Similar discussions are presented 
by Monat and Thompson *° and by Jones.*! The group for whom gas- 
troscopic examination is indicated in the army, as defined by Chamber 
lin,®* consists of patients with typical intragastric disease who could be 
used for teaching purposes, those with obscure or doubtful lesions (foi 
the purpose of more accurate diagnosis) and those without roentgenologi- 
cally demonstrable disease (in order to make a diagnosis). 

Benedict ** analyzes the limitations of gastroscopy and roentgenolog, 
in the differential diagnosis of benign and malignant lesions of the 
stomach on the basis of a series of 53 patients with proved gastric disease, 
including 19 with carcinoma, 21 with benign gastric ulcer, 2 with jejunal 
ulcer, 5 with gastritis, 2 with benign tumors, 1 with lymphoma, | with a 


. 


posterior gastroenterostomy stoma and 2 with a normal stomach. In 19 
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cases of proved carcinoma the roentgenologic and gastroscopic diagnoses 
were both correct in 10 instances. In 1 case a malignant ulcer was inter- 
preted as benign by both methods. In 1 case the d-sease was doubtfully 


malignant as judged by the roentgenologic evidence and appeared benign 
at gastroscopy. Gastroscopy failed to visualize an ulcerating neoplasm in 
another patient. Gastroscopy revealed the true nature of the lesion in 
6 cases in which the roentgenologic diagnosis was doubtful. Of 21 in- 
stances of benign gastric ulcer, the disease was correctly diagnosed in 8 
by both the radiologist and the gastroscopist; both procedures resulted 
n incorrect diagnosis in 5 cases. Gastroscopy failed to visualize the 
esion in 5 cases, and in 1 an erroneous diagnosis of malignancy was 
inade. In 2 cases the gastroscopist diagnosed benign lesions previously 


nterpreted as malignant on roentgenologic examination. It was difficult 


» correlate the roentgenologic, gastroscopic and pathologic findings in 
he 5 cases of gastritis. In summary, both methods resulted in correct 
liagnosis in 21 cases and in incorrect diagnosis in 8. Gastroscopy was 
nore correct in 13 cases and roentgen examination more correct in il. 
n 8 of the latter visualization was inadequate because of mechanical 
imitations. It is concluded and emphasized that the two methods are 
nutually helpful and that greater diagnostic accuracy is obtained when 
oth are utilized. 

Experimental Gastritis —Antral and fundic lesions were produced in 
ats by the use of diets deficient in calcium and vitamin B. Alterations 
n the mucosal vessels were demonstrated by injections of india ink. The 
intral lesions corresponded to changes found in human antral gastritis, 
ind the fundic lesions were similar to hemorrhagic erosions in man.** 

Symptoms tn Patients with Gastritis—One hundred and ten con- 
ecutive and unselected patients complaining of “chronic dyspepsia’ were 
studied by clinical, roentgenologic, psychiatric and gastroscopic examina- 
tion.S® Fifty-nine per cent had a normal gastric mucosa. In 41 per cent 
here were mild to moderate abnormalities, consisting of redness, exuda- 
tion and edema. There was no correlation between the appearance of the 
nucosa and the symptomatology, the symptoms being the same whether 
1 not the mucosa was normal. Approximately 85 per cent of the total 
and 75 per cent of those with gastroscopic abnormalities had psycho- 
neurosis. The authors interpret the gastroscopic changes as evidence of 
functional circulatory alterations resulting from nervous tension rather 
than as evidence of organic disease. 
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One hundred and fifty records of patients with the gastroscopic diag- 
nosis of gastritis, including the records of 50 cases each of atrophic, 
hypertrophic and superficial gastritis, were reviewed by Horner.*® Ap- 
proximately 80 per cent of each group described some form of epigastric 
distress. Pain was present in 80 per cent of the patients with hyper- 
trophic gastritis, in 66 per cenit of those with superficial gastritis and in 
none of the group with atrophic gastritis. In 71 per cent of the last group 
the chief symptom was “fulness” or pressure.” The taking of food or 
alkali provided relief from pain in half of the group with hypertrophic 
gastritis and in one fourth of the group with superficial gastritis. Nausea 
and vomiting were present in about one third of each group. Weight los: 
was most frequent (30 per cent) in the series with atrophic gastritis an: 
was noted in only 12 per cent of each of the other two groups. The find 
ings are interpreted as suggestive but not conclusive evidence that gastri 
tis is directly concerned in the production of epigastric distress. 

Fifty-eight patients with previously diagnosed functional gastrointes 
tinal disease were subjected to gastroscopic study.®* A diagnosis of gas 
tritis was made in 25; it was hypertrophic in 11, atrophic in 7 and super 
ficial in 7. In the remaining 33 the gastroscopic findings were normal 
The clinical features in 25 of this group were compared with those i 
the “gastritis” group. Nausea, belching, bloating, anorexia and vomitin 
were the most common symptoms in both groups. Loss of weight ex 
ceeding 10 pounds (4.5 Kg.) had occurred in 7 of the group wit! 
gastritis. Epigastric tenderness was present in members of both group: 
Gastric acidity varied widely and was unrelated to the presence or absenc 
of gastritis. There was, however, a distinct tendency for the group with 
atrophic gastritis to secrete less acid than the others. Both groups wer 
placed on essentially the same therapeutic regimen, namely a bland, lov 
residue diet, with liver and vitamins, and avoidance of hot and cold 
foods, tobacco and alcohol. Each of the patients with gastritis admitted 
that they experienced at least a 50 per cent improvement, although . 
with chronic hypertrophic gastritis and 1 with atrophy showed no im- 
provement on gastroscopy. Two with atrophic gastritis and 6 with super- 
ficial gastritis were rendered asymptomatic, and in 4 of the latter the 
gastritis apparently subsided. Of the group with functional gastric 
disease, none felt 50 per cent better, 7 were 25 per cent improved, 16 
described no change and 10 were worse. 

The varying interpretations drawn from these three studies are con- 
sistent with the experience of the reviewers. The evaluation of symp- 
toms in patients with gastritis is often extremely difficult. Although 
chronic gastritis seems to be more prevalent in patients with discomfort 
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in the upper abdominal area, it is not infrequently encountered in pa- 
tients with distress in the lower abdominal area or with complete 
absence of symptoms. Furthermore, the gastric mucosa may appear 
normal gastroscopically in persons with severe distress. 

Large Gastric Rugae.—Ricketts, Kirsner and Palmer ®° direct atten- 
tion to the fact that large but otherwise normal gastric rugae may roent- 
genologically simulate the appearance of neoplasm of the stomach. Gas- 
troscopic examination in 3 cases demonstrated the benign nature of the 

ugae. The large pliable folds returned to normal size in 2 cases after 
isufflation of air and in the third case after subsidence of peristaltic 

tivity. There was no evidence of gastritis as noted gastroscopically. 

somewhat similar case, without gastroscopic observation, is reported 
y Maissa and Conteno.*® 

Hypertrophic Gastritis—Two instances of hypertrophic gastritis 
entgenologically simulating neoplasm of the stomach are reported ;*° 
» diagnoses were based on histologic examination. 

Six well studied cases of giant hypertrophic gastritis, in 2 of which 
ere was superimposed hyperplastic polyp formation, are described by 
aimon and his associates.*! The symptomatology varied from vague 
\lominal or epigastric distress to a syndrome simulating ulcer with or 
ithout vomiting. Differential diagnosis was difficult, attested by the 
ct that all the patients were operated on because of the possibility of 
-oplasm, Gastroscopically, anatomically and roentgenologically the gas- 
ic folds resembled the convolutions of the brain. The histologic changes 
msisted of redundancy of the mucosa and hypertrophy of glandular 

tructures, cyst formation and metaplasia to the intestinal type of epi- 
ielium. The cells forming pepsinogen and acid were replaced by more 
rimitive cells. Multiple polyps developed in 2 cases. 


Pyloric obstruction occurred as a complication of chronic hyper- 
trophic gastritis in a 53 year old man.® 
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Atrophic Gastritis—Moutier and Martin * report two interesting 
observations of chronic atrophic gastritis associated with multiple ero- 
sions. The lesions were characterized roentgenologically by small round 
niches similar to those produced by benign polyps but umbilicated at their 
apexes. The umbilicated appearance was clearly visual:zed gastro- 
scopically. 

Antral Gastritis—The difficulty of differentiating between antral 
spasm and antral gastritis as well as between these two conditions and 
carcinoma is emphasized by Rennie.®* 

Congenital Pyloric Stenosis —Donovan ® summarizes his experience 
with 507 cases of congenital hypertrophic pyloric stenosis. The mortality 
rate from surgical intervention was 1.8 per cent for the entire series 
and 0.8 per cent for the last 245 cases (1937 to 1946). Additional obse: 
vations on this entity are presented by Chene and Spriet,®® Akin an: 
Forbes ®* and Todd. 

Hypertrophic pyloric stenosis occurred in a man of 46 with a fou 
year history of epigastric distress.°® Operation revealed considerab! 
hypertrophy of the entire pyloric sphincter, producing almost total ol 
struction; a partial gastric resection was performed. The pyloric mus 
culature on cross section measured 1.5 cm. in thickness. No emotion 
factors of etiologic significance were encountered. 

100 


Pyloric stenosis in binovular twins is reported as an exception t 


the rule that when one is affected the other will not be. 


Two cases of congenital pyloric stenosis were observed in a famil 
of 3 children; both patients were boys and were the first two offsprings 
101 


in the family, suggesting a hereditary factor. 
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In 9 infants with congenital hypertrophic pyloric stenosis, alkalosis 
was successfully amel‘orated by the intravenous or subcutaneous injec- 
tion of a solution of ammonium chloride in one-sixth molar concentra- 
tion in isotonic solution of sodium chloride.’°? Toxic effects consisting 
of pallor, muscular twitchings and bradycardia were observed in only 1 
patient, in whom the material was injected intravenously at an excessivei 
rapid rate. 

Pylorospasm.—Brackett }°* regards pylorospasm and intestinal colic 

abnormalities of the motor mechanism of the digestive tract. He 
und that both could be controlled by reducing the volume of food and 

‘ked by increasing the quantity of food. 

Foreign Bodies.—Sharp-pointed foreign bodies swallowed into the 
mach should be treated conservatively, according to Best,!°* with 
reful observation and repeated fluoroscopic or roentgenologic exami- 
ition. Only occasionally will surgical intervention be needed. Indica- 
ms for surgical treatment include the appearance of signs and symp- 
ms of impending perforation or a twenty-four to forty-eight hour delay 

the foreign body at any fixed point. Removal of metallic foreign 
dies from the stomach by means of an alvico permanent magnet is 
scussed, and its successful application in 1 case is described.?” 

Silber and Epstein °° utilize a fluoroscopically guided alvico magnet 
tached to a Levine tube inserted into a large caliber rubber tube. This 
sembly is passed into the stomach, with the magnet protruding slightly. 
hen the foreign body is firmly attached to the magnet, both are with- 
rawn as far as necessary into the end of the rubber sheath by pulling 
) the inner tube. Thus protected, the foreign body moves easily through 
| narrow places and safely past dhe open air passages. 

Gastroileostomy.—Twenty-two cases of gastroileostomy previously 
escribed in the literature are reviewed, and 3 new ones are presented." 

the predominant symptoms were weight loss, diarrhea, pain and vomit- 
1g, sometimes fecal in type. Hemorrhage occurred in 3; ileal ulcer was 


resent in 6 of the 22 cases previously reported. Roentgenologic exami- 
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nation was helpful in diagnosis. In 2 of the 3 cases refilling of the 
stomach was observed after it had emptied. In 1 case the short loop of 
the ileum that passed directly from the stomach to the colon could be 
seen filled with barium. In 2 of the cases the condition responded 
promptly to simple disconnecting of the “gastroenterostomy.” The third 
patient at operation was found to have a gastroileostomy opening within 
several inches of the ileocecal valve. Two marginal ulcers were present. 

Gastrocolic Fistula—Roentgen studies were carried out on 7 dogs 
with experimentally induced gastrocolic or enterocolic fistulas and on 
10 patients with gastrocolic fistula.°* All or the major portion of the 
aliment passed from the stomach into the upper intestine, and practical!; 
none was shunted through the fistula into the colon. Two to six months 
after the experimental operative procedure a syndrome developed in the 
dogs consisting of a microcytic hypochromic anemia, intermittent diar 
rhea, steatorrhea, loss of weight and malnutrition. Gastric inflammation 
was present in 5 and ulceration in 2 animals. A_ subacute to chronic in- 
flammatory infiltration, limited almost exclusively to the mucosa of t! 
papillae, was present in the upper third of the small intestine. There w: 
a tendency for the microcytic anemia to become macrocytic and hype: 
chromic in those animals surviving for a sufficiently long time. In a later 
report ! the clinical manifestations are attributed to impairment of tlic 
digestive and absorptive functions of the small intestines as a result of 
the passage of colonic contents through it. 

Ectopic Smooth Muscle.—Lattes 4° found conspicuous bundles of 
smooth muscle in the mucosa of the antral region in 56 of 100 unselecte:! 
stomachs surgically removed for various reasons. 

Tuberculosis—Tuberculosis of the stomach was diagnosed for a 35 
year old woman with a persistent prepyloric roentgen defect, gastric 
retention and anacidity.141_ The diagnosis was confirmed by histolog: 
examination of a lymph node removed from the lesser curvature of the 
stomach at operation. Two years later tuberculous ulcerative colitis de 
veloped and a granuloma of the rectum, which was removed and contained 
acid-fast bacilli. Roentgenograms of the lungs showed no evidence of 
pulmonary involvement. 

Gastric Arteriosclerosis—Episodes of severe intermittent gastric 
bleeding over a period of thirty years in a 44 year old man were found 
at autopsy to be caused by advanced arteriosclerosis of extraordinarily 
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large submucosal branches of the gastric arteries. Recurrent pulmonary 
tuberculosis was the cause of death.4? 

Hereditary Hemorrhagic Telangiectasia—Kushlan ™* discusses the 
rare entity of hereditary hemorrhagic telangiectasia and presents ubser- 
vations made in 1 case, including gastroscopic findings. A favorable 
response to therapy with rutin apparently was obtained. 

Polyps and Miscellaneous Tumors.——Ten gastric polyps and three 
dditional possible polyps were found in 1,725 gastroscopic examina- 
ions.114 The clinical features were not diagnostic. It is recommended 

iat small asymptomatic polyps, appearing benign at gastroscopy, not be 
emoved. Surgical intervention is indicated when there is a suggestion 
f malignancy, when the polyps are large or when complications such as 
bstruction occur. Similar views are expressed by Rappeport.4 In- 
‘resting reports are presented of single polyps containing aberrant pan- 
reatic tissue,“ fibroma,'* adenoma of the stomach,'!* gastric lipo- 
1a,41® ganglioneuroma,!*° plasmacytoma producing complete pyloric 
bstruction™! and an argentaffinoma causing gastroduodenal invagina- 
ion. 122 
GASTRIC CANCER 


Survey of the Problem—lIn a comprehensive review of the problem 
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of gastric cancer, Barrett '~* points out that present statist:cs dealing with 
various experimental and clinical aspects are not entirely adequate. Fur- 
ther studies should be directed toward the role of genetic factors and the 
relationship of gastric cancer to pernicious anemia, achlorhydria and 
atrophic gastritis, diet and sex hormones. Proof of the exact relation- 
ship of gastric cancer to gastric ulcer is lacking, and additional experi- 
mental evidence on this problem is needed. New or improved methods 
for the diagnosis of early gastric cancer are urgently required. Investi- 
gation of the relation of mucus and bile to gastric cancer is desirable. 
The establishment of a gastric cancer registry might lead to more fruitful 
attacks on the problem. Ivy '** subscribes to these views and in addition 
indicates the need for further education of the medical profession, sur 
veys to find areas of high incidence and a more effective detection pro 
gram. 

Experimental Observations.—The repeated direct alimentary admin 
istration of hot water, hydrochloric acid, sodium hydroxide, lactic acid or 
atropine sulfate, with or without an emulsion of 1, 2, 5, 6-dibenzanthra 
cene, ‘failed to produce cancer or precancerous lesions in the gastri 
mucosa of mice of strains A, I and CsH and in hybrid LA mice (strair 
L crossed with mice of strain A).!*° Repeated parenteral injections 0: 
methyl chloride or of atropine sulfate, with and without direct alimen 
tary administration of 1, 2, 5, 6-dibenzathracene, were likewise ineffective 
in producing any specific pathologic changes in the gastric mucosa o 
mice. That the stomach showed so little injury after drastic treatment i 
evidence of the remarkable resistance and recuperative power of th: 
mucosa. 

Strong 1*° presents additional data regarding the development oi 
cancerous lesions in the gastric mucosa of 540 mice following the sub- 
cutaneous injection of methycholanthrene. The lesions have occurred in 
mice from the F5 to F18 generations inclusive. The author concludes 
that a hereditary disease or a hereditary susceptibility to a disease, gastric 
cancer in mice, has been induced with chemical means. A multiplicity of 
pathologic lesions arising just anterior to the pylorus are probably bi- 
ologically related, all being derived from the same or from similar em- 
bryologic defects and very likely the resultant of a biologic variability 
brought about by (1) the process of hybridization and (2) the induction 
of germinal mutations by methylcholanthrene or one of its metabolites. 
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McPeak and Warren '*" describe in detail the gross and microscopic 
characteristics of the lesions and conclude that a definitive classification 
is not possible at the present time. The reviewers have failed to find 
evidence that the lesions described by Strong are in fact adenocarcinomas. 
Strong is a geneticist rather than a pathologist; the pathologists seem 
unconvinced, Consequently, final judgment with regard to this apparent- 
ly important work must be deferred until conclusive pathologic proof is 
presented. 

In experiments by Lushbaugh !*8 7 monkeys were exposed to a shale 
vil; 6 died during or shortly after the one hundred day exposure period. 
iyperplastic gastritis, polyps and penetration of the submucosa by epi- 
thelial growths were found in the 2 monkeys surviving the longest; the 
seventh monkey, alive one and a half years later, was killed and found to 
have severe atrophic gastritis. The relationship of these types of gastritis 
to neoplasia remains to be determined ; however, the preliminary observa- 

ms suggest an interesting approach to this important problem. 

The daily oral administration of 15 mg. of 20-methylcholanthrene to 
rabbits in which a “chronic” gastric ulcer had been produced surgically 
cid not result in any detectable change in the ulcer in the domestic rab- 

ts after periods of 3.5 to 5.5 months.’*° In similarly treated wild 
rabbits formation of epithelial cysts occurred in 3 of the 4 animals sub- 
cted to autopsy after five to thirteen months. 

In a series of thirty-five experiments quinine was given either by 
mouth or by vein from two to six hours preoperatively to a group of pa- 
‘ients with carcinoma of the tongue, esophagus, stomach or colon, and the 
tissues were studied for their quinine content.?*° The results suggest that 

uinine is selectively concentrated by neoplastic tissue, although the ex- 
tent of the concentration is too small to be of any immediate significance. 

The human stomach concentrates radioactive iodine to a considerable 

egree after the intravenous administration of 4 microcuries of radio- 
iodine and 0.01 mm. of sodium iodide per kilogram of body weight.1*" 
he salivary glands excrete the radioiodine usually in higher concentra- 
tion than the stomach. No definite conclusions can be drawn as yet con- 
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cerning the influence of gastric disease, such as cancer, other tumors and 
peptic ulcer on the ability of the stomach to concentrate radioiodine. 


Pernicious Anemia and Gastric Cancer.—In serial roentgenologic and 
gastroscopic examination of 211 patients with pernicious anemia, de- 
scribed by Rigler and his associates two years ago, 17 (8.0 per cent) 
were found to have carcinoma and 15 (7.1 per cent) benign polyps. 
Since then 48 new patients with pernicious anemia have been examined, 
with demonstration of one additional cancer and two benign polyps. 
These data provide further evidence that carcinoma of the stomach is 
more prevalent among persons with pernicious anemia than among the 
general population. The nature of this relationship remains obscure, but 
the evidence suggests that the two diseases are related etiologically.1°? 


Benedict 1** points out that gastric atrophy is a definite disease pos- 
sibly caused in part by an inflammatory process and in part by a state of 
deficiency. Gastroscopically, there is evidence that in some cases the gas- 
tric mucosa improves after prolonged, intensive liver therapy ; pathologic 
proof of such improvement thus far has not been obtained. The high 
incidence of neoplasm in patients with gastric atrophy is again borne out 


Gastric Secretion—In an attempt by State, Varco and Wangen- 
steen 1%* to identify the precursors of gastric cancer, gastric analyses 
were performed for 1,253 patients over the age of 50; achlorhydria to 
three successive 0.5 mg. doses of histamine was found in 238 and to onc 
dose only in an additional 45. An additional 20 patients were found tc 
have less than 20 clinical units of free acid. In these groups there were 
three carcinomas of the stomach and ten polyps. In a group of 8&4 
achlorhydric persons observed in a previous study five additional polyps 
were found. No carcinoma was encountered in 79 patients with per- 
nicious anemia examined roentgenologically. Forty relatives of 20 pa- 
tients with gastric carcinoma were examined, but no cancer was found. 
Of 40 patients with occult blood in the stool, 34 were submitted to 
roentgenologic study; no unsuspected cancer was found. Of 20 patients 
with hemoglobin values below 11.0 Gm., roentgenograms of the stomach 
were made on 10; none of these had carcinoma. 
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An important study by Comfort, Kelsey and Berkson 1°5 disclosed that 
achlorhydria was present in 127 (45.8 per cent) of a series of 277 
cases of gastric cancer in which gastric analysis (modified Ewald test) 
was performed two or more years before the cancer was diagnosed. In 
the 150 cases in which the gastric contents contained acid the mean free 
acid was 35.3 clinical units at an average of 11.2 years before the diag- 
nosis of cancer was made. A subnormal gastric secretory activity was 
chsracteristic of these patients with precancerous lesions regardless of 
the decade of life in which the initial test meal was given and also 
at all intervals in the years before cancer was diagnosed, even being 
resent for as long as twenty to twenty-five years and more before the 
‘ancer developed. The mean secretory activity of the 186 patients for 
whom gastric analysis was carried out at the time of the diagnosis of 

ncer as well as at the initial investigation decreased in the interval be- 
een the two analyses. The percentage of patients who had achlorhydria 
reased to 68.8, and the mean acidity value among those with acid 
iinished to 31.6 clinical units. The process responsible for the lower- 

of gastric acidity appears to have been progressive but selective, 
ause the gastric acidity did not appreciably decrease in all cases. 

Cytologic Elements of Gastric Fluid—Examination of the cellular 

ments of gastric fluid obtained by aspiration of the fasting stomach 

s carried out by a technic first applied in the diagnosis of cancer of 

female genital tract.1°® Among the 27 cases of cancer a false nega- 


: diagnosis was made in 10, a diagnosis of suspected cancer in 7 and a 
sitive diagnosis in 10. Three of the 10 patients for whom cancer was 
10t diagnosed were found to have scirrhous lesions ; in 3 others the cells 
re poorly preserved. In the 110 cases without gastric cancer a false 
sitive diagnosis was made in none and a diagnosis of suspected cancer 


in only 9. 

Metabolic Disturbances——Patients with gastric cancer have faulty 
hepatic glycogen formation, which can be corrected by the administration 
of an adrenal extract, according to Rhoads.18*. Application of the Kepler 
test for Addison’s disease has yielded results in patients with gastric 
cancer which resemble more closely those seen in Addison’s disease than 
those present in any other disorder of known origin. In addition, there 
is a high incidence of hypoproteinemia, with an impaired capacity for 
regeneration of plasma proteins. 

Diagnosis.—Problems in the diagnosis of gastric carcinoma are re- 
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viewed by Golob.’** Anglem °° emphasizes the difficulty of early diag- 
nosis. The average interval from the onset of symptoms to the first visit 
to a physician was nine months; the interval from the onset of symptoms 
to the establishment of diagnosis averaged seventeen months. It is to be 
noted that in 24 per cent of the cases the first roentgenogram failed to 
establish the diagnosis. Hudson and Alt,!*° on the basis of 60 cases 
studied between 1917 and 1945, found only slight improvement in diag- 
nosis and in the surgical results. 

In a study by Maimon and Palmer '*! the symptoms at the time of 
diagnosis were found to be of less than three months’ duration in one 
fourth of the cases and of less than six months’ duration in 53.7 per cent. 
Gastroscopy yielded the correct diagnosis in 84.6 per cent of the cases in 
which it was utilized. Roentgen examination provided the correct diagno- 
sis in 91.8 per cent of the patients so examined. Attention is again di- 
rected to the need for prompt roentgenologic and gastroscopic study of 
patients with “dyspeptic” symptoms. In contrast to the preceding report, 
a trend toward earlier diagnosis is detected. Katsnelson 1 states that in 
Russia approximately 70,000 people die each year of cancer of the stom 
ach. Present methods of diagnosis are reviewed, and the author reiterates 
the need for the thorough examination of all patients who have reache: 
the so-called cancer age. 

The importance of a competent roentgen examination of the stomach 


for all persons with digestive complaints, regardless of how mild they 
may appear, and for all those with predisposing diseases, such as per- 
nicious anemia, in the early diagnosis of gastric cancer is emphasized by 
Crismer,!** Dailey,4#4 Templeton '** and Giles.'** A plan is presented 
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for the utilization of mass fluoroscopic and roentgenologic studies as a 
means of discovering curable lesions.147 
Gastroscopy and Gastric Cancer.—Moersch and Kirklin 14° reviewed 
100 selected cases of carcinoma of the stomach in which the diagnosis 
proved difficult, for the purpose of evaluating the accuracy of the gastro- 
scopic and roentgen examination. In 10 instances it was impossible to 
make a definite diagnosis gastroscopically because of inadequate visuali- 
‘ation ; the roentgenologist experienced difficulty in arriving at a definite 
liagnosis in 6 cases. The gastroscopist’s interpretation proved to be 
wrong in 20 cases, whereas the roentgenologist’s opinion was incorrect in 
{2 cases. The source of greatest error in gastroscopic diagnosis was in 
the differentiation of carcinoma from severe hypertrophic gastritis; the 
error from this source was made eleven times. The roentgenologist ex- 
perienced the same difficulty in 10 instances, misinterpreting the carci- 
nomatous process as gastritis. Five ulcers regarded as benign gastroscopi- 
lly proved on histopatholologic examination to be malignant; a similar 
‘ror was made by the roentgenologist in 14 instances. Moersch and 
irklin conclude that histopathologic examination of the lesion re- 
iains the most accurate method of distinguishing between benign and 
malignant ulcer. However, the close collaboration of the gastroenterolo- 
ist, roentgenologist and gastroscopist improves the likelihood of early 
irrect diagnosis. In a later report, Moersch 14° concludes that gastro- 
‘opy is of value in the differential diagnosis between carcinoma and gas- 
‘itis. It is not infallible, however, there being an incidence of error of 
pproximately 10 per cent. Palpation of the stomach during gastroscopy 
iay induce peristalsis and bring into view areas otherwise not visualized. 
Schlindler °° found that gastroscopy and roentgen examination each 
yielded the correct diagnosis in 92.3 per cent and the incorrect diagnosis 
n 7.7 per cent. 
Coexistent Ulcer and Cancer—Three cases of coexistent benign ulcer 
and carcinoma are described by Yarnis.45! The rarity of concurrent duo- 
denal ulcer and gastric carcinoma is emphasized in a report by Fischer. 
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Clagett and McDonald,’*? who found only 48 proved cases in a series of 
13,000 cases of carcinomas of the stomach. The age and sex incidence 
were approximately the same as in carcinoma of the stomach in general. 
The survival rate in this group of cases was considerably higher than 
that usually found in carcinoma. 

“Carcinomatous Transformation.’—On the basis of a pathologic 
study of surgically resected specimens, Koszewski }** concludes that the 
incidence of carcinomatous transformation from ulcer is 14.63 per cent, 
as compared with an incidence of 3.0 per cent in necropsy studies. The 
author considers the real incidence to be between these two figures. The 
reviewers disagree with these figures and conclusions because there is no 
pathognomonic sign to indicate that a given ulcerating carcinoma began as 
a benign ulcer and underwent “malignant degeneration or transforma: 
tion.” Peptic activity may produce in a neoplasm the architecture of a 
benign ulcer and all the alleged criteria of preexisting benign ulcer. 

Unusual Clinical Features.—Carcinoma in a boy aged 15, treated by 
subtotal gastrectomy of the Polya type, was found to be an ulcerated 
epithelioma with multiple metastases to lymph nodes.°* The boy was 
alive six months after operation. An analysis of cancer of the stomach 
in 92 children and adolescents indicated that the condition is extremel; 
rare in persons under 20 years of age but ceases to be exceptional in 
persons over this age. Epithelioma was present in 69 of the 92 patients, 
sarcoma in 17 and Krukenberg’s tumor in 6. The symptomatology in 
children did not differ from that in the adult. 

Three adenocarcinomas of the stomach invading the gastric wal) 
simulated roentgenologically an extramucosal tumor.155 

Boyce 1°* reports a series of 36 perforating neoplasms, an incidence 
of approximately 2 per cent. Thirty-one of the patients were males and 5 
females. 

Acanthosis nigricans in a patient with an ulcerating cancer of the 
gastric antrum apparently regressed after removal of the neoplasm.!** 

Surgical Treatment and Results —The numerous statistical analyses 
of the results of surgical treatment for gastric cancer are rather con- 
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fusing, for there are different ways of approaching the problem; varying 
standards are used, and particular aspects of the subject are emphasized. 
To the reviewers there seems to be a slight trend toward earlier opera- 
tion, a definite trend toward a higher resectability rate, a lower mortality 
rate and longer postoperative survivals in a higher percentage of the 
patients, 

Schindler,!®* in a series of 107 patients with resected carcinomas, 
und that only 7 survived for three years. In 6 of these the tumors were 

sharply localized, and of types I and II in the Borrmann classification ; 
1e was an infiltrative lesion. After five years only 4 patients were 
1own to be alive. 

Laparotomy performed in 83.5 per cent of 466 patients at the Uni- 
rsity of Chicago 1®® resulted in a resectability rate of 43.5 per cent, 
ith a survival rate of 32.2 per cent. Among 203 patients who under- 
ent resection the survival rate was 73.7 per cent. The mortality for 
istric resection of all types was 26.1 per cent for the seventeen years. 
‘ritonitis was the chief cause of postoperative death. No residual carci- 
ma was demonstrated at autopsy in 25 per cent of the patients who 
‘d from gastric resection. 

Harnett }® reviews observations on 1,405 patients with cancer of the 
mach treated in London hospitals during 1938 and 1939. The oper- 
ility rate was 49.2 per cent and the resectability rate 17.3 per cent. The 
erative mortality for all radical operations averaged 32.9 per cent, 
nging from 25.4 per cent for the Polya method of partial gastrectomy 
90 per cent for total gastrectomy. The survival rate for all radical 
perations averaged 23.1 per cent in traced cases after operative fatalities 
ere excluded. Resection before the lvmph nodes were involved re- 
ulted in a 60 to 63 per cent normal expectation of life over a five year 
eriod. After involvement of the lymph nodes, resection resulted in only 

i 40 to 43 per cent normal life expectancy. The average for all patients, 
ncluding those not tréated, was 27.4 per cent of normal. Women had 
the best survival rate. 

In a series of 419 patients the lesion was found inoperable in 48.2 per 

cent.161_ Exploratory laparotomy and biopsy were done in 19.4 per cent, 
a palliative operation in 8.3 per cent and a partial gastrectomy in 24.1 
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per cent. Eliason and Witmer '* review 149 cases observed from 1929 
to 1934; 64 per cent of the patients were males, with 81 per cent between 
the ages of 40 and 70. The surgeon was consulted three months or longer 
after the onset of symptoms in 75 per cent of the cases and one year or 
more in 42 per cent. In only 52 cases was the condition operable; there 
were three five year cures. 

Pack ?® points out that improvement in end results may be attributed 
to a greater awareness on the part of the general public, improved facili- 
ties for the diagnosis of cancer, a wider application of surgical resection 
by an increased number of surgeons and, finally, the introduction of ex- 
tremely radical surgical procedures of three types, namely, removal of 
the organs adjacent to the stomach involved by contiguity, total gastrec- 
tomy when the cancer involves the major part of the stomach and trans- 
thoracic, transdiaphragmatic cardiectomy for cancers involving the cardia. 
Better appreciation of proper preoperative and postoperative care of the 
patient are important additional factors. 

Improved results are indicated in a series of papers dealing with 
total gastrectomy. Marshall and Brown * report a surgical mortality o/ 
43.4 per cent during the period 1929 to 1942 and of 16.3 per cent from 
1942 to January 1947. Eighty-nine patients, 88 with neoplasm, under- 
went a complete gastrectomy,!® with a mortality of 29.1 per cent. The 
mortality during the last three years and nine months of the study wa: 
16.3 per cent. Twelve patients have survived the operation for three o: 
more years. Of 20 patients subjected to total gastrectomy by Longmire,’"’ 
2 died ; 7 patients survived more than a year and resumed their previou 
occupations. In a series of 98 radical resections for gastric cance 
Ischchenko 1% found a mortality of 13.2 per cent. Wahren 1® perform« 
9 total resections, and there were no deaths. Buschmann? reports ai 
advanced adenocarcinoma with local metastasis successfully treated b 
combined gastrectomy and colectomy. 
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Neibling and Walters ‘"° report a total gastrectomy with esophago- 
duodenal anastomosis for diffuse linitis plastica of the stomach in a 65 
year old woman. Apart from a minimal phlebitis on the seventeenth day, 
the postoperative course was uneventful and the patient made a good 
recovery. Prior to 1945, three such operations were performed at the 
Mayo Clinic. The first 2 pateints died while still in the hospital. The 
third patient and 3 others operated on since 1945, included the one 
ust mentioned, have survived. 

Allison 1 describes a technic for palliative esophagojejunostomy in 
he management of irremovable carcinoma of the cardia. 


PEPTIC ULCER 

Experimental Observations—According to LeVeen,!™ the effect of 
cids is to enhance the activity of pepsin rather than to produce ulceration 
y itself. Irrigations of the terminal end of the ileum of the dog with 
vdrochloric acid at a py of 1.5 and a temperature of 40 C. produced 

brownish discoloration of the mucosal surface due to precipitation of 
1ucus, but no ulcers developed. Petechial hemorrhage, superficial ul- 
eration and mucosal congestion occurred after irrigation with 1 per cent 
olution of pepsin at a py 1.5 and a temperature of 30 C. However, 
vhen pepsin activity was increased, a perforated ulcer 1.4 cm. in diameter 
leveloped. In general, ulcers formed more readily with solutions of 
.creasing acidity. The secretion of mucus was stimulated by irrigations 
vith acid solutions. Spasm of the bowel wall, by reducing the exposed 
urface area and increasing the secretion of mucus, apparently served as 
. protection from ulceration. Mucus presented a protective barrier, as 
evidenced by the fact that ulcers formed only in the area in which the 
‘tream of irrigation kept the mucosa free of mucus. 

Various living tissues, including omentum, intestine, liver, gallblad- 
ler, pancreas, spleen, kidney, lung, cartilage, skin and the gastric wall 
tself, were implanted in the lumen of the stomach or maintained in pro- 
longed surface contact with gastric secretion.‘** Virtually all the tissues 
and organs so tested underwent digestion; those most rapidly digested 
were the external coats of the intestines, appendix and gallbladder, and 
those most resistant were fibrous connective tissue, skin and intestinal] 
mucosa. The one tissue which seemed to be resistant to ordinary digestion 
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was gastric epithelium. Tissues udergoing digestion manifested different 
types and degrees of reaction. Serous surfaces became acutely inflamed, 
with rapid leukocytic infiltration and necrosis. The capsules of liver, 
spleen and kidney responded with excessive amounts of fibrosis. Epider- 
mal surfaces slowly eroded, with little or no cellular reaction. Active 
fibrosis and granulation tissue served to produce resistance to digestion. 
Once tissues were covered with proliferating gastric epithelium, they 
appeared to be safe from further corrosive action. 

Twenty-four hours after ligation of the single artery and vein sup 
plying the antrum, a single, penetrating 5 mm. ulcer developed in the 
center of the antrum in 10 of 18 rats.17* Two perforations were observed. 
Unilateral ligation of the fundic vessels in 20 rats resulted in an intens 
purplish congestion of the mucosa; ulcer did not develop in 12 of th: 
rats after twenty-four hours, but it did develop in 1 of 8 rats after forty- 
eight hours. Bilateral ligation of the fundic vessels produced mottled rec 
to brown blotches in the mucosa. Twenty-four hours after ligation 5 o 
8 animals had multiple ulcers in both halves of the fundus. Lack o! 
anastomotic blood supply is postulated as the cause of these ulcers. Some 
rats were kept for eight to sixteen days after ligation, and all survived 
Various stages of repair were observed; the fundic lesions showed move 
advanced healing, probably because of better collateral circulation. 

Harris and others '*° induced ulcers in the forestomach of rats re- 
covering from vitamin A deficiency and receiving 2, 30 and 300 units of 
vitamin A daily, rats recovering from vitamin Bg deficiency and receiv- 
ing suboptimal amounts of pyridoxine and rats recovering from a deficien- 
cy of essential fatty acids and receiving 20 mg. of linoleate daily. Ulcers 
occurred only in the recovery period. Tocopherol fed daily protected the 
rats against the formation of ulcers, whereas injected tocopherol phos- 
phate did not. 

Ulcers are provoked more readily in dogs and rabbits subjected to 
experimental burns when histamine is given.!7* Ulcers occurred in 2 of 
11 animals subjected to burns alone (18.2 per cent), whereas in all the 
14 dogs burned in addition to being exposed to histamine, erosion or ulcer 
was present. Friesen and Wangensteen 1" present evidence that gastro- 
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intestinal abnormality following burns, even when accompanied with 
administration of histamine, may be prevented by avoidance of hemocon- 
centration. Babkin and Lawson ?*8 successfully performed a gastroduo- 
denoduodenostomy in a dog which remained in good health for more 
than a year. The fasting stomach always contained an average of 100 cc. 
of alkaline, bile-stained fluid; trypsin was present in high concentration. 
lhe absence of ulceration was attributed to the lowered acidity and pep- 
tic activity of the gastric contents. 

Radiation.—Five patients with a variety of malignant lesions not in- 
volving the stomach received from 5,000 to more than 6,000 r, adminis- 
tered through two gastric portals, anterior and posterior, over a period 
of almost one month.!*® Diffuse inflammation of the stomach, erosions 
and ulceration were observed in all cases. 

Betz 1®° irradiated the abdominal wall of 29 rabbits with doses vary- 
ng from 1,000 to 3,000 r and produced both diffuse and localized lesions 
in the mucosa. The diffuse lesions consisted of a direct alteration of the 
glandular elements in the following order of sensitivity: the superficial 
epithelium, the pyloric glands, the chief cells and the parietal cells. The 
localized lesions consisted of hemorrhages and ulcers. The small sub- 
epithelial hemorrhages disappeared -rapidly; the localized hemorrhagic 
infiltration of the mucosa, found almost exclusively at the pyloric end or 
in the lesser curvature, was transformed into ulcers. The hemorrhagic 
necroses were secondary to lesions of the capillaries. The lesions were 
acute and were directly related to the amount of radiation administered. 
lhe animals receiving 2,400 r died after eight to ten hours, and the ani- 
mals receiving 1,500 r died between the fifteenth and the twentieth hour. 
In 1 animal killed four hours after a dose of 3,000 r there was no macro- 
scopic alteration. Three animals receiving 2,400 r had severe lesions; 
in 2 the lesions perforated. Of 2 animals receiving 1,800 r, 1 had no 
lesion after seven hours, and the other had superficial ulcers after nine 
hours. Of 20 animals given 1,500 r and killed within nine hours to nine 
days, 5 showed no lesion, 5 had hemorrhages and 10 had ulcers. In 1 
animal receiving 1,200 r and in 2 receiving 1,000 r no abnormality was 
found. 

Treatment of Experimental Ulcer—Seven dogs were given 30 mg. 
of histamine in beeswax, intramuscularly, daily.1*! In 2 of the animals, 
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serving as controls, posterior duodenal ulcers were found after thirty- 
four and thirty-nine days. The five remaining dogs, subjected to gas- 
trostomy, received a modified Sippy diet consisting mainly of milk and 
an alkaline mixture of 1.3 Gm. of sodium bicarbonate and 0.6 Gm. of bis- 
muth subcarbonate alternately every hour from 8:00 a.m. to 7:00 p.m. 
The gastric contents were removed at 9:00 p.m. and 200 cc. of milk 
instilled. The diet was supplemented with horse meat, liver and vita- 
mins after the first week. No ulceration or erosion was found in 4 
« dogs killed on the forty-first day. 

“Benadryl hydrochloride” (N.N.R.) given to dogs with Pavlov or 
Heidenhain pouches by oral, subcutaneous and intravenous routes failed 
to alter the gastric secretory response to histamine and to protect agains! 
the histamine-provoked ulcer.1** When given alone, it produced neither 
an increase nor a decrease in the level of gastric secretion in fasting dogs. 
The results indicate that “benadryl hydrochloride” is not a specific an- 
tagonist of histamine. Similar observations were made by Crane and 
others 1S on 16 adult albino guinea pigs given daily injections of 0.1 cc 
of a histamine suspension in beeswax and oil (containing 100 mg. of 
histamine base per cubic centimeter) for eleven days. Eight of the ani- 
mals were then given “benadryl hydrochloride” in quantities of 135 mg 
per kilogram of body weight daily, administered in divided doses in 
sterile water intraperitoneally. Gastre ulcers developed in 5 of the bena- 
dryl-treated animals, perforation occurring in 4. Six of the control grou; 
showed ulcers, of which four had perforated. 

“Benadryl hydrochloride” given in doses sufficiently large to produce 
drowsiness had no influence on gastric motility or acidity in 6 patients.?®* 
Clinical improvement was observed in 5 of the group, but the author 
correctly point out that peptic ulceration, with its characteristic remis- 
sions, is peculiarly unsuited for therapeutic trials assessed on a purely 
clinical basis. 

Evaluation of various therapeutic agents used in the management o! 
peptic ulcer was made to test their ability to protect the rumen of rats 
from ulceration after ligation of the pylorus.48*> Sodium dodecyl sulfate 
and colloidal aluminum hydroxide used in combination offered complete 
protection. When given singly, these preparations prevented ulcers in 
80 per cent of the rats. Other agents in order of effectiveness were 
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sodium aluminum trisilicate, magnesium oxide, dibasic aluminum amino- 
acetate, magnesium trisilicate and sodium bicarbonate. 

After ligation of the pylorus, 480 ulcers were produced in 22 starved 
rats of a control series, whereas no ulcers developed in 20 vagotomized 
rats after ligation of the pylorus.45® Ulcers occurring after pyloric liga- 
tion in rats were apparently prevented by the intravenous administration 
of 50 mg. of a neutral extract prepared from normal human urine.!87 


A method is described which utilizes a rat preparation for the assay 
{ so-called anti-gastric-ulcer factors.18* After a fasting period, length- 
ened with the age of the animal, the pylorus is ligated and fasting con- 
iinued. Gastric juice accumulates in the stomach, and ulceration of the 
rumen ensues. In young rats extensive ulceration occurs in seven to 
ine hours, while in older rats a longer postoperative period is required. 
\ proposed method of recording consists in a grading which ranges from 
‘clear’ for animals with no ulceration to 4 plus for those with the most 
xtensive ulceration. Factors affecting the assay, such as technic of 
peration, age and sex of the animal and period of fast, are discussed. 
(he gastric ulcers are attributed to peptic activity. Among 47 Sprague- 
dawley albino male rats treated through various parenteral routes with 
enterogastrone in doses ranging from 20 to 500 mg. per kilogram for 
periods of one to thirty days rumenal ulcers developed in all but 1.1*° 
There was no correlation between the size of the dose, the length of 
treatment and the number of ulcers. 
Mechanism of Ulcer Pain—Bonney and Pickering ?® present highly 
ignificant data on the mechanism of pain in peptic ulcer. In 55 cases of 
gastric, duodenal or anastomotic ulcer and in a small number of cases 
of gastric cancer they found that ulcer pain was relieved by aspiration 
»f the stomach and could be induced by reintroduction of the gastric 
contents ; pain was not produced if the contents were neutralized prior to 
njection. Pain nearly always recurred when the gastric contents attained 
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a certain degree of acidity for a sufficient time and was nearly always 
absent or subsiding when gastric acidity fell below a certain level for a 
sufficient time. In the pain-free periods and in normal subjects the intro- 
duction of acid did not induce pain. The threshold of acidity necessary 
to evoke pain varied greatly from one patient to another. In general, 
duodenal ulcer manifested the highest threshold and anastomotic ulcer 
the lowest, with gastric ulcer intermediate; in some cases of gastric 
carcinoma the threshold was still lower than that found in peptic ulcer. 
Thus, the py necessary to evoke pain was about 1.5 for patients with 
duodenal and gastric ulcer and as low as 2.75 in anastomotic ulcer. In- 
tragastric pressure during pain induced by acid solutions usually was 
slightly lower than that observed in the absence of pain. Roentgenologic 
examination during pain revealed no localized contractions of the stomach 
or duodenum that were not present when pain was absent. 

Bonney and Pickering also studied the time relations for the onset of 
pain when acid is applied to an experimentally produced ulcer of the 
skin.!®! The time required for the induction of pain by acid and for its 
relief by neutralization was found to be much shorter than that observed 
in cases of peptic ulcer. The time was slightly prolonged by covering 
the ulcer with a thin film of mucus. When, however, the skin ulcer was 
protected by a scab, the time relations were greatly prolonged and were 
then of the same order of magnitude as that observed in peptic ulcer. [t 
seems, therefore, that the time relations of pain in the presence of peptic 
ulcer are related to the chemical stimulation of nerve endings situated 
in the ulcer crater and separated from the cavity of the stomach or du- 
odenum by a layer of inert material. These findings confirm the previous- 
ly reported observations of Palmer that pain in peptic ulcer results from 
the exposure of a defective mucus membrane to a sufficient concentra- 
tion of hydrogen ions and that it is not due to general or local contraction 
of the stomach or duodenum. 

General Observations.—Current concepts of gastroduodenal ulcer are 
reviewed by Eusterman.!? Ivy,!% in a stimulating discussion of the ulcer 
problem, points out that peptic ulcer develops in approximately 1,500,000 
persons in the United States above the age of 30 during a period of ten 
years and that the disease will develop in 10 per cent of the population 
at some time in their lives. The predominance of duodenal ulcer and its 
greater incidence in males have not been explained. The postoperative 
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gastrojejunal ulcer, caused chiefly by the action of acid on the jejunal 
mucosa, is the only ulcer occurring in man that has been reproduced ex- 
perimentally. Ivy further states that adequate proof does not exist for 
the propositions that the patient with peptic ulcer has a characteristic 
personality pattern, that certain emotional states regularly induce gastrie 
hyperactivity and that a state of gastric hyperactivity alone can cause 
eptic ulcer. The development of some therapeutically practical and 
nnocuous method for increasing the resistance of the gastric, duodenal 
nd jejunal mucosa to injury and for completely blocking the parietal 
ell is regarded as the most promising investigative approach to the ulcer 
roblem. 

Incidence—Ulcer in South Australia is reviewed by Linn.1% A 
iarked increase in the incidence occurred in Belgium during the war 
ears, with a particularly sharp increase in the frequency of gastric 
icer.19° Knutsen and Selvaag 1% investigated the incidence of peptic 
lcer during the year 1942 in a typical Norwegian town of 25,830 per- 
ms. Ulcer was found in 537 persons, or 2.08 per cent of the total popu- 
tion, and 2.45 per cent of the population above the age of 15. The ratio 
f men to women was 2.49 to 1. The ratio of gastric ulcer to duodenal 
ilcer was 1 to 1.85. Gastric ulcer was more frequent in the age groups 
hove $0 and relatively more common among women than among men 
‘here were 10 multiple ulcers of the stomach in a series of 200 roent- 
enologically demonstrated craters.197 

Psychosomatic Relationships Crohn!’ reports several interesting 
ases in which recurrence of peptic ulcer and even perforation followed 

severe psychic trauma. Gainsborough and Slater 1% investigated a group 
'f 130 men and 32 women with peptic ulcer psychiatrically and followed 
hem after treatment for periods up to three years. The chief charac- 
eristics of the male patients were their energetic dispositions, tendency to 
inxiety, irritability, obsessionality and hypochondriasis. Their occupa- 
tions and their school and work records revealed that the patients were 
zood workers and somewhat superior to the average. Actual neurosis 
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was uncommon, but the rate was somewhat higher among the women 
than among the men. The stresses to which the patients were exposed 
prior to their illness were principally those inseparable from ordinary 
life today. Unusual psychologic situations and patterns were infrequent. 
failure in healing of the ulcer was not encountered, but relapses occurred 
in about one third within four months after their return to work. Cath- 
cart °° emphasizes the dominant role of deep-seated emotional conflicts 
in the production of peptic ulcer, which is in accordance with the theory 
of Alexander that the patient with ulcer meets a strong tendency toward 
dependency by overstriving in the direction of independence and self 
sufficiency. Pegrallo °°! likewise is impressed with the role of psychic 
factors in the pathogenesis of peptic ulcer. 

Moses *°? believes that a high alpha index of the electroencephalograin 
is associated with passive, dependent, receptive trends whereas a low 
alpha index is usually associated with a consistent, well directed, freely 
indulged drive to activity. A previous investigation of patients with 
ulcer revealed that 70 per cent manifested a dominant alpha index, as 
contrasted with a 20 per cent incidence in normal persons. In a further 
study of 25 patients with peptic ulcer, characterized by pronounced feel- 
ings of insecurity associated with strong passive dependent traits, 76 per 
cent were found to fall into the dominant alpha group. ” 

On the other hand, in a study in an Army General Hospital in Hawaii 
Radloff 7? noted that ulcers rarely developed in psychoneurotic soldiers 
with gastrointestinal complaints and that they rarely gave a history com- 
patible with the diagnosis of ulcer. Vomiting was infrequent in patients 
with ulcer and common in those diagnosed as psychoneurotic. Routine 
medical management produced complete symptomatic relief in seven to 
ten days. Massive hemorrhage responded well to transfusions and early 
feeding. No fatalities were recorded. 

Steiner 7°* found no disease of the stomach among Okinawans except 
ulcer; the lesions were acute and were thought to be related to the 
psychosomatic stress occasioned by the bombing and invasion of the 
island. 

The reviewers admit that to them the role of emotional factors in the 
production of peptic ulcer and in its recurrence still is an enigma. They 
are inclined to accept the evidence that in many patients, at least, such 
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factors are present and are sufficiently important to produce either an 
acute ulcer or a recurrence of a chronic lesion. It is also possible that 
entirely different mechanisms may be operative in other patients. Fur- 
thermore, the reviewers are skeptical of any specificity in the psychody- 
namic pattern. 

Allergy.—Moutier *°° regards ulcer of the stomach as a disease of 
sensitization similar to other allergic syndromes such as eczema and 
irticaria but does not offer convincing evidence. 

Gastric Secretion.—Caffeine-stimulated gastric secretion was meas- 
ired in 20 patients with duodenal ulcer in remission, in 25 patients with 
ctive duodenal ulcer and in 10 normal persons.*°* The normal persons 
ecreted an average total of 363 mg. of hydrochloric acid, the patients 
vith ulcer in remission 361 mg. and the patients with active duodenal 
ilcer an average of 957 mg. The average concentration of hydrochloric 
cid in the normal persons was 86 mg. per hundred cubic centimeters; 
n patients with ulcer in remission it was 162 mg. and in patients with 
ctive duodenal ulcer 214 mg., or 149 per cent over that of the normal 


ersons. 

Sandweiss and his associates 7°? studied the nocturnal secretion both 
1 normal persons and in patients with uncomplicated duodenal ulcer ; 
ecretion was found to be continuous in both groups. When periodic 
spirations were performed during the night, a greater volume was ob- 


ained from patients with duodenal ulcer than from normal persons. 
There was no statistically significant difference in the volume or in the 
total output of acid between the two groups when continuous aspirations 
were done. Studies made under the same conditions indicated that the 
‘urves of acid concentration vary considerably from one person to an- 
ither, both normal and ulcer bearing, and also in the same persons on 
different nights. Sandweiss concludes that there is no difference between 
normal subjects and patients with uncomplicated duodenal ulcer as re- 
gards the volume and acidity of the gastric juice secreted during the 
night. 

Other authors ?°8 have not been able to confirm the results of Sand- 
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weiss, whereas they have confirmed in essence those of Musick and 
others.*°¢ 

The nocturnal gastric secretion was measured in 28 patients with 
duodenal ulcer.2°° The volume varied from 550 to 1,750 cc., with an 
average of 1,110 cc. The free acidity ranged from 18 to 122 clinical 
units, averaging 62. Nine of the patients were studied during the cours 
of radiation therapy directed at the body and fundus of the stomach 
Some reduction in the volume and in the free acidity was noted in 7 
an increase was observed in 2 cases. Fifteen patients were studied at 
varying intervals after the completion of radiation therapy. Fourteen o 
these showed a decrease in volume, with an average reduction of 47 pe: 
cent. Thirteen patients exhibited complete anacidity in the nocturnal secre- 
tion ; a considerable reduction in acidity occurred in the 2 remaining cases 
A reduction in the secretory response to histamine stimulation was als: 
noted in the 15 patients. 

Ascorbic Acid—Determinations of fasting plasma vitamin C level 
and of the levels at one, two and three hours after a test dose of 1 Gm 
of ascorbic acid in 13 patients with active peptic ulcer, in 7 with activ: 
hemorrhage, in 10 with asymptomatc ulcers under treatment and in 2° 
control patients disclosed that those with active ulcer manifested lowere: 
initial levels, with flatter curves, after the test dose.2°® Patients wit! 
active ulcer and hemorrhage had the lowest levels. No appreciab): 
diminution of the plasma vitamin C was found in the convalescing group 
Statistical analysis of the data by the “t” test indicated significant dif- 
ferences between the control group and the patients having active an:! 
bleeding ulcers. It is concluded that vitamin C should be added to o: 
included in the diets of patients with peptic ulcer. 

Diagnostic Considerations —Brown and Harper ?!° recommend roent- 
gen examination of the stomach and duodenum in the right lateral hori- 
zontal position as well as in the routine posteroanterior position for the 
diagnosis of duodenal ulcer. 

Kay 71 reports rather unusual results in the diagnosis of active duo- 
denal ulcer from testing, with a gastrogram, gastric motility in response 
to the ingestion of cold water. The test is based on the observation of 
Carlson (1916) that the ingestion of cold water inhibits gastric contrac- 
tions for approximately five minutes and on that of Anderson (1943) 
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that patients with peptic ulcer either do not manifest this inhibition or 
show a reverse response (increased peristalsis). A tambour-kymograph 
unit, with a modification of Carlson’s technic, was used. Thirty normal 
subjects manifested inhibition of gastric motility as expected. Sixty- 
eight of 90 patients with symptoms of duodenal ulcer and a roent- 
genologically demonstrable crater showed increased motility (reversed 
response ), and 22 maintained their gastric contractions. A normal (in- 
hibition) response was observed in 15 patients who had been symptom 
tree for at least a year after perforation of a duodenal ulcer and whose 
roentgenograms did not demonstrate an active ulcer. A normal response 
was observed in 33 of 34 patients with gastric lesions (12 with ulcer and 
22 with carcinoma). A reversed response was recorded in 1 patient with 
astric carcinoma in whom invasion of the duodenum was revealed at 
aparotomy. Gastric contractions were excited in 2 of 9 patients with 
acute cholecystitis, and in 1 of these laparotomy revealed empyema of the 
zallbladder, which was adherent to the duodenum. Carlson’s view that 
he inhibitory effect of cold water on gastric motility is due to afferent 
timuli arising in the gastric mucosa should be modified, according to 
‘ay, in favor of the theory that the receptors for their reflex are in the 
juodenum., 

According to Gershon-Cohen,?!* the duodenum houses a mechanism 
influencing gastric tone, peristalsis, pyloric action and secretion. Experi- 
ments are cited to demonstrate that intraduodenal instillation of hydro- 
chloric acid, hypertonic alkaline solution, other hypertonic solutions of 
electrolytes, fats or fatty acids inhibits gastric peristalsis and induces 
pyloric closure. A critical threshold level of stimulation of the “duo- 
denal mechanism” regulates the peak of acid gastric secretion. Because 
this threshold level is altered by the inflammatory processes of duodenal 
ulcer, characteristic disturbances in gastric motor and secretory activities 
take place. It is concluded that persistent disturbances in the duodenal 
mechanism should arouse suspicion that a duodenal ulcer is not healed 
although symptoms may have disappeared and the roentgenograms may 
be normal. 

Although these observations are of physiologic interest, it is the 
opinion of the reviewers that the procedures outlined are not practicable 
in the diagnosis of an active duodenal ulcer and are distinctly inferior to 
careful analysis of the symptoms and competent roentgen examination. 

Differences Between Gastric and Duodenal Ulcer —Hollander ?'* dis- 
cusses some of the clinical and physiologic differences between gastric 
and duodenal ulceration. He believes that Shay’s theory accounts satis- 
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factorily for the dissimilarities in secretory and motor response between 
patients with duodenal ulcer and those with gastric ulcer, i.e., the possible 
existence in the normal duodenum of one or two inhibitory mechanisins 
for the control of motor and secretory acidity of the stomach. Most pa- 
tients with duodenal ulcer exhibit a considerable disturbance in these in- 
hibitory mechanisms whereas patients with gastric ulcers do not. It is 
emphasized that the physiologic differences existing between gastric and 
duodenal ulceration are a consequence of the location of the lesion rather 
than a cause of it. . 

Rate of Healing.—The time required for the healing of the crater was 
studied by Cummings, Grossman and Ivy *"* in a series of 69 patients, 
63 with ducdenal ulcer and 6 with gastric ulcer, receiving milk and 
cream, a soft diet, an alkaline mixture of sodium bicarbonate and cal- 
cium carbonate and small amounts of phenobarbital and belladonna. Heal- 
ing time was construed as the time interval between the original roentgen 
visualization of the crater and its subsequent disappearance. When the 
case in which two hundred and thirty days were required for “healing”’ is 
discounted, the average time was thirty-seven days for duodenal ulcer, 
with a range of thirteen to sixty-eight days, and forty-two days for gas 
tric ulcer, with a range of eighteen to sixty-eight days. No correlatio: 
was found between the size of the crater and the rate of healing or be 
tween the age of the patient or the duration of symptoms and the time of 
healing. Pollard and his associates 715 noted considerable variation in 
the time required for the healing of craters in 100 cases of gastric ulcer 

Tobacco.—An investigation by Jamieson and others *!® of the smok- 
ing habits of 473 patients who recovered from perforation disclosed ni 
evidence that an increase or a decrease in smoking influenced the severity 
of the symptoms. 

Diabetes Mellitus and Peptic Ulcer —Of 94 patients with both peptic 
ulcer and diabetes studied by Wood,?"* 59 had had diabetes for varying 
periods before the onset of ulcer symptoms; the remaining 35 had peptic 
ulcer first and later diabetes mellitus. The acidity seemed to be some- 
what lower than the average for patients with ulcer. The following com- 
plications occurred in 62 of the 94 patients: 24 had gross or acute 
massive hemorrhage, and 8 had persistently positive reactions to tests for 
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occult blood in the stool. Perforation occurred in 10, and retention was 
observed in 32, surgical intervention being necessary in 18.75 per cent 
of these. Advanced arteriosclerosis was present in most of those who had 
troublesome bleeding. 


Size of Gastric Ulcer—In a series of 384 patients with gastric ulcer 
the lesions measured more than 1.5 cm. in the longtitudinal axis in 41 per 
cent and more than 3 cm. in 6.5 per cent.?!8 The relative incidence of 
larger ulcers increased with age. A high proportion of the larger lesions 

curred in the body of the stomach, whereas smaller ulcers were found 
inore often at the pyloric end. 


Postbulbar Ulcer.—Sixteen cases of duodenal ulcers located beyond 

e bulb are reviewed ;*!° in 75 per cent typical ulcer symptoms were pre- 
sent, and bleeding occurred in 37 per cent. The diagnosis was based 
| the roentgenologic findings except in 1 case, in which the condition was 
und surgically. 


7 
Kraemer **° describes a 5 cm. duodenal ulcer located at the ampulla 
Vater, with fatal hemorrhage from an erosion into the pancreatico- 
uodenal artery. 


Hyperparathyroidism and Peptic Ulcer —The coexistence of a healed 
1odenal ulcer, a healed jejunal ulcer and a pronounced clear cell hyper- 
asia of the parathyroid glands and primary hyperparathyroidism is 
escribed.?*!_ Death resulted from renal insufficiency secondary to neph- 
calcinosis. Of interest is the fact that gastrointestinal symptoms pre- 
umed during life to be due entirely to the ulcer appeared in retrospect 
) have been manifestations of severe hyperparathyroidism. Two similar 
ises had been reported previously. All 3 patients had received large 
mounts of calcium and phosphorus in the diet. The authors suggest a 

possible relationship between long term ulcer therapy, with a high intake 
f milk, and the development of hyperparathyroidism. The reviewers 
1ave not encountered a case similar to the one described and consider the 





ossibility most unlikely. 
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Pituitary Tumor and Peptic Ulcer—Two patients with coexistent 
peptic ulcer and pituitary tumor are reported. An intrasellar tumor 
was present in 1 patient; the other had acromegaly. 


Medical Treatment.—The casual reader of therapeutic reports must 
be impressed by the fact that “good results” are almost always recorded. 
This is true in regard to the time-honored methods as well as to the newer 
procedures. Furthermore, the authors usually present a rational basis for 
the therapy used and one which is valid to them. The skeptic finds it dif- 
ficult to reconcile the various concepts and is tempted to interpret the 
outcome as evidence of the natural cyclic cource of the disease or as the 
result of some unsuspected component mutual to the different procedures, 
such as suggestion and psychotherapy. In the opinion of the reviewers, 
the alleged “good results” must be critically analyzed, the natural history 
of the disease and the many facts which are known, as well as those stil] 
unknown, being borne in mind. 

Gatewood **% reemphasizes the need for individualization ; the aggres 
sive, hard driving businessman who is unsuited by temperament an 
occupation to a medical regimen may require surgical treatment ; the pa- 
tient in whom flare-ups are associated with emotional storms needs prope: 
psychiatric attention, the person with an excessive night secretion may 
be best treated by means of vagotomy and patients with lesions not dif- 
ferentiated from carcinoma require gastroscopic study and laparotomy. 
The fundamental principle of the Sippy treatment is the control of free 
hydrochloric acid in the stomach throughout the day and night. Th 
diet should be high in protein which has a high acid-combining value 
Sodium bicarbonate is not recommended because of its tendency to dis- 
turb the acid-base equilibrium. The calcium compounds are advantageous 
because of their excellent neutralizing ability and of the relative rareness 
with which they cause untoward effects. 

Tanner 7° considers rest in bed the most important factor. Recum- 
bency diminishes gastric activity, decreases venous stasis, increases blocd 
supply and even alters the acidity of the fluid bathing the ulcer on the 
lesser curvature. Gastrectomy is regarded as the ideal form of surgical 
treatment. The author attributes failure in 20 of his cases to the fact 
that despite objective signs of ulcer the ulceration was not the cause of 
symptoms. 

Snorf 225 points out that complications constitute an intimate part of 
the life cycle of ulcer and influence the therapy. 
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Aluminum Hydroxide——Thirty-two patients with ulcer were hos- 
pitalized and were subjected to a basic hospital regimen in which non- 
reactive aluminum hydroxide was used ; 31 controls were treated similarly 
except that the reactive aluminum hydroxide was used.*°® The nonre- 

tive form produced no greater clinical improvement than did the reac- 
ve form. No constant effect on gastric acidity was observed. The 
mbination of collodial aluminum hydroxide gel and magnesium hy- 
‘oxide is regarded by Jankelson as a more effective buffer in the stomach 
han collodial aluminum hydroxide gel alone.?*7 Concretions of aluminum 
its of fatty acids were noted.?*8 

Resins—On the basis of studies in rats fed diets containing “amber- 
e IR-4” for a period of eight months, Segal and his associates 7° con- 
ide that the toxicity of the resin for rats is negligible. When it was 
en to 30 patients with peptic ulcer 7° all but 1 experienced relief of 
n; healing occurred in some. Though ‘the preparation has an un- 
asant taste and nausea and vomiting sometimes occurred, no serious 
xic effects were noted. Similar results are reported by Kraemer and 
hman.?8!_ The advantage of this preparation over the effective, inex- 
nsive antacid, calcium carbonate, remains to be established, in the opin- 
1 of the reviewers. 

Protein Hydrolysates—Protein hydrolysate was given to 134 pa- 
nts in the amount of 0.6 Gm. per kilogram of body weight.78? The 
nainder of the diet was composed of “dextri-maltose” so as to afford 
to 50 calories per kilogram. The mixture was dissolved in water and 
vided into eight feedings. After a two week period without pain, food 

vas substituted for one hydrolysate feeding; a normal bland diet was 
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subsequently resumed gradually. Satisfactory results are reported for 
118 patients. Of the 16 who did not improve, 2 had hemorrhage and 2 
had perforation. 

Thirteen patients with duodenal ulcer, 1 with gastric ulcer and 1 with 
combined duodenal and gastric ulcer were given 1,500 cc. of a 6 per cent 
solution of protein hydrolysate daily for an average of nine days.** 
Roentgenograms showed that the ulcer disappeared in 9 cases and was 
decidedly improved in 5; 1 patient failed to respond. Twenty-six pa- 
tients with ulcer treated with protein hydrolysate for a two to three week 
period experienced a satisfactory remission.”** The frequency of relaps- 
es was not diminished, however. Changes in the serum protein ail 
hemoglobin levels were inconsistent. The beneficial effects of protein 
hydrolysate are ascribed to its buffering action and to the increased nitro- 
gen intake. It should be pointed out that despite various clinical reports 
on the efficacy of amino acid preparations in the management of pepti 
ulcer there is no conclusive evidence as yet that a protein deficiency uni 
formly occurs in the patients or that protein hydrolysates are therapeutic 
ally superior to the standard antacid regimen. 


Parenteral Therapy.—Faroy and his associates 78° obtained satisfa 
tory results in the “control” of acute peptic ulcers after injection of mil 
proteins intravenously. 

Satisfactory results are recorded in the treatment of peptic ulcer bh 
the combined use of “larostidin” (histidine monohydrochloride), an e 
tract of the gastroduodenal mucosa and the program of Meulengracht.- 
The authors add that antispasmodics, sedatives and absorbent powde 
are important adjuncts in treatment. 

Bernstein 37 treated 75 patients with peptic ulcer with an average « 
twenty daily injections of 0.2 mg. of histamine diphosphate. Fifty ; 


232. Ruggiero, W. F.; Co Tui, and Bianco, A. A.: The Management of An 
bulatory Peptic Ulcer Patients with Protein Hydrolysates, New York State ] 
Med. 46:2395-2398, 1946. Co. Tui: The Ambulatory Treatment of Peptic Ulcers 
with Protein Hydrolysates and Dextri-Maltose, Rev. Gastroenterol. 14:108-128, 
1947. 

233. Kimble, S. T.: A Preliminary Report on Protein Hydrolysate Therapy 
for Peptic Ulcer, Gastroenterology 8:467-475, 1947. 

234. Hodges, H. H.: Protein Hydrolysate Therapy for Peptic Ulcer: Report 
of Twenty-Six Cases, Gastroenterology 8:476-493, 1947. 

235. Faroy, G.; Arnous, J., and Fénéon, J.: Treatment of Gastroduodenal 
Ulcers with Intravenous Injection of Milk Proteins, Presse méd. 55:313-314, 1947. 
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tients (66 per cent) were apparently relieved of pain after the fourth 
injection; 82 per cent were relieved after the tenth injection. Five pa- 
tients did not respond; in 1 fatal perforation and hemorrhage developed 
during treatment, and another had a perforation soon after the histamine 
injections were begun. Twenty-six patients were considered to have been 
wrotected against an anticipated recurrence. The reviewers are not im- 
ressed by the evidence presented in this and in preceding reports on 
arenteral therapy. It is pertinent to recall the apparently “beneficial” 
‘fects reported after the use of isotonic solution of sodium chloride and 
i distilled water given parenterally. 


Enterogastrone—Greengard and his associates “3° describe a method 

or the preparation of an enterogastrone concentrate of uniform potency 
i] suitable for parenteral injection in man. Twenty-five Mann-William- 
m dogs were treated with 150 mg. of an enterogastrone concentrate 
ily. Fifteen animals died within the twelve month period of injection, 
from ulcer and 7 from other causes, and 10 remained free of ulcers 
luring the treatment period. One died of perforation twenty-eight months 
iter treatment, 8 died from miscellaneous causes eleven to forty-eight 
ionths after treatment and at autopsy were found to be free of ulcers 
nd 1 is still living five years after treatment. The 10 dogs given control 
\jections of pork muscle extract all died of ulcer in an interval similar 

» that observed for the untreated Mann-Williamson animals. Eight 
ogs were treated with the more highly purified concentrate given intra- 
nuscularly in one daily 100 mg. dose. Three died within the twelve 
uonth period, 1 from ulcer and the other 2 from extraneous causes; of 
he 5 remaining animals, 3 died from causes other than ulcer fourteen 
o eighteen months after cessation of therapy; 1 is living and is in ex- 
ellent condition despite the fact that for three years ulcer therapy was 
iot applied and 1 died of a perforated ulcer after two and a half years. 
Carefully selected patients with a history of ulcer for five years or more 
were treated with 200 mg. of enterogastrone. Thirty-two were treated 
three times a week and 26 six times a week; all were treated for a year 
except 30. The patients were allowed a modified ulcer diet and antacids 
for the control of pain; follow-up was made three to four times a year 
after treatment. The results to date suggest that enterogastrone is ef- 
fective in preventing recurrences during the treatment period and for an 
unestimated length of time after discontinuance of the treatment. Pain 
at the site of the injection was an undesirable but not an intolerable re- 
action. Vasodepressor reactions were noted in dogs and in 2 patients in 





238. Greengard, H.; Atkinson, A. J.; Grossman, M. I., and Ivy, A. C.: The 
Effectiveness of Parenterally Administered “Enterogastrone” in the Prophylaxis 
of Reccurrences of Experimental and Clinical Peptic Ulcer, Gastroenterology 7:625- 
649, 1946. 
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whom a gluteal vein was accidentally entered. Urticaria developed in 
3 patients sensitive to pork. The mechanism of the protection is not 
known, but apparently it is not due to an inhibition of gastric secretion. 
Hubacher **® reports beneficial results from the use of Swiss-made gastric 
and intestinal extracts in 44 of 54 cases. Follow-up studies extended 
over sixteen months. A rapid decrease in the size of the crater was 
noted in the patients favorably affected. Patients were given twelve to 
twenty-one injections either daily or three times a week. At the same 
time tablets containing the water-insoluble portions of the extracts were 
given orally. Gastric acidity values before and after therapy are not 
recorded. Surkes *4 reviews observations on 92 patients with gastro- 
duodenal ulcer treated with extracts from the gastrointestinal mucosa 
The preparations were administered both by intragluteal injection and 
orally, “Favorable results” are reported for 82 per cent of the patients 
with gastric ulcer and for 92 per cent of the patients with duodenal ulcer 

It is clear that the use of enterogastrone and other extracts in the 
treatment of peptic ulcer is still distinctly in the experimental stage, with 
little likelihood of their proving of great value therapeutically unless 
much more potent and at the same time less irritating preparations can 
be obtained. 

Massive Hemorrhage.—Jones **1 discusses in detail the various 
causes of bleeding from the gastrointestinal tract and their management : 
this article can be read with profit for its comprehensive and logical ap- 
proach. 

Among 140 patients with hemorrhage reviewed by Wilkinson and 
Tracey,**? gross hemorrhage constituted the first symptom of ulcer in 
70; only 1 of these died from the original hemorrhage, and 2 died from 
subsequent hemorrhages. Sixty patients had but one gross hemorrhage ; 
78 per cent of these responded well to medical treatment. Seventy-four 
had had more than one hemorrhage before their admission to the hospital ; 
of these, only 25 per cent responded to medical management and had no 
recurrent hemorrhages. Sixty-one per cent were subjected to operation ; 
hemorrhage recurred after surgical intervention in one third of this 
group. Forty-one patients of the entire series underwent subtotal gastrec- 
tomy ; hemorrhage recurred after surgery in 24 per cent of this group. 


239. Hubacher, O.: Peptic Ulcer with Gastric and Intestinal Extracts, Lancet 
2:272-274, 1946. 

240. Surkes, A. W.: Internal Treatment of Gastric and Duodenal Ulcer, 
Schweiz. med. Wehnschr. 77:455-458, 1947. 

241. Jones, C. M.: Diagnostic and Therapeutic Considerations of Gastro- 
intestinal Bleeding, New England J. Med. 235:773-776, 1946. 

242. Wilkinson, S. A., and Tracey, M. L.: The History of Hemorrhage in 
Peptic Ulcer, Gastroenterology 7:450-455, 1946. 
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One hundred and twenty-four patients were treated medically, with re- 
current bleeding in 30 per cent. Of 16 patients operated on without 
previous medical treatment, 25 per cent suffered subsequent hemorrhage. 
Wilkinson and Tracey suggest that although recurrent hemorrhages will 
levelop in about 25 per cent of patients regardless of the type of treat- 
ment medical management will prevent recurrence of bleeding in many 
atients with a history of but one previous episode. However, if multiple 
emorrhages have occurred, subtotal gastrectomy is the procedure of 
ioice. This analysis indicates that the first hemorrhage is not so likely 
be fatal as are subsequent ones, that patients with multiple hemorrhages 
) not respond well to medical management and that even radical opera- 
ons are far from satisfactory in preventing recurrent hemorrhage. 
Of 295 patients with gastrointestinal bleeding treated at Los Angeles 
ounty General Hospital during the year 1944, 142 had peptic ulcer.?* 
lematemesis was the presenting symptom in 111 of these, and melena 
vas the presenting symptom in the other 31. A clinical diagnosis of 
:ophageal varices was made in 85 of the 153 cases of hematemesis from 
auses other than ulcer; the mortality was 58.8 per cent. In the remain- 
ig 68 cases the bleeding was variously attributed to gastric carcinoma, 
istritis, lesions of the small bowel, poisons, metabolic disturbances and 
nknown causes (6 cases). Schatzki*** advocates early roentgen ex- 
mination of patients with gastrointestinal bleeding because of the ob- 
ious advantage of an early precise diagnosis of the cause and location of 
the bleeding. The examination is made without abdominal palpation and 
with the patient in the horizontal position, peristalsis and gravity (turn- 
ng the patient from side to side) being used as the means of distributing 
he barium over the surface of the esophagus, stomach and duodenum. 
Roentgen studies of 18 patients three months after their recovery 
from acute hematemesis revealed a chronic duodenal ulcer in 5, gastric 
ulcer in 1 and an anastomotic ulcer in 1.245 Two patients gave a history 
suggestive of ulcer; no roentgen evidence of ulceration was obtained, and 
the correct diagnoses for 1 proved to be cirrhosis of the liver and for the 
other hypertension with severe epistaxis. Six patients gave no history 
of digestive disturbances, and in the absence of positive findings the 
hemorrhage was attributed to acute gastric erosions. In one report 746 
massive hemorrhage is attributed to ulceration of the mucosa overlving 
aberrant pancreatic tissue. 


243. Thompson, H. L.; Oyster, J. M.; Heid, J. B., and Morgan, F. M: 
Hematemesis; A Study of Underlying Causes, Gastroenterology 7:320-331, 1946. 

244. Schatzki, R.: Roentgenologic Examination in Patients with Bleeding from 
the Gastro-Intestinal Tract, New England J. Med. 235:783-786, 1947. 

245. Cluer, E. H.: Evidence of Ulcer in Hematemesis, Brit. M. J. 2:651, 1946. 

246. Chapman, B. M.; Vogel, W. F., and Schomaker, T. P.: Massive Gastric 
Hemorrhage Associated with Aberrant Pancreas in the Stomach, Gastroenterol- 
ogy 8:367-374, 1947. 
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Massive gastrointestinal bleeding arose in 4 children from a Meckel 
diverticulum, duplication of the terminal ileum, a polyp of the descend- 
ing colon and a bleeding duodenal ulcer respectively; the ulcer occurred 
in a 12 year old boy.*** Schrumph **8 
early and late azotemia. 

Among 337 patients hospitalized because of massive hemorrhage from 
peptic ulcer the mortality rate was 10 per cent for patients operated on 
early (within forty-eight hours of onset) and 70 per cent for those operat- 
ed on late (more than forty-eight hours after onset).74* Large amounts 
of blood administered as transfusions before, during or after operation 
were of great value in operations performed for the control of hemor- 
rhage. In the differentiation of fatal and nonfatal types of hemorrhage, 
the most consistent criteria were failure to improve promptly under a 


discusses the mechanisms of 


strict regimen of rest in bed, moderate doses of morphine, the withhold- 
ing of fluids and food by mouth and adequate blood transfus‘ons and the 
recurrence of hemorrhage. 

In a series of 539 patients with hemorrhage due to ulcer treated from 
1929 to 1945 the operative mortality decreased from 45 per cent befor« 
1939 to 7 per cent after 1939 and the mortality rate among patients 
treated medically diminished from 6 to 5 per cent; this was a total de 
crease in mortality from 9.1 to 5.1 per cent.*°° The improved results are 
attributed to a better understanding of the nutritional requirements and 
to the more effective control of shock. Zinninger 7! recommends that 
patients with known gastric or duodenal ulcer who bleed seriously whil: 
under treatment be operated on promptly, either during or immediatel\ 
after hemorrhage. Patients with a gastrojejunal ulcer who continue to 
bleed may require surgical treatment. Operation is indicated also for 
persons with perforation or obstruction in addition to bleeding and for 


those with repeated severe hemorrhages. The type of operation varies 
with the individual case, but partial gastrectomy is the procedure of 
choice whenever possible. Ligation of the vessels around the ulcer may 
be desirable. 

Pyloric Obstruction.—Sixty of 72 patients (83 per cent) with pyloric 
obstruction secondary to peptic ulcer were treated successfully by a con- 


servative regimen comprising gastric lavage with sodium bicarbonate, a 


247. Donovan, E. J.: Gross Intestinal Hemorrhage in Infants and Children, 
S. Clin. North America 27:443-446, 1947. 

248. Schrumpf, A.: Azotemia in Gastro-Intestinal Hemorrhage, Am. J. Digest. 
Dis. 14:169-170, 1947. 

249. Heuer, G. J.: The Surgical Aspects of Hemorrhage from Peptic Ulcer. 
New England J. Med. 235:777-783, 1946. 

250. Bohmansson, G.: Surgical Arrest of Massive Hemorrhage, Acta chir. 
Scandinav. 94:362-378, 1946. 

251. Zinninger, M. M.: The Surgical Treatment of Bleeding Peptic Ulcer, S. 
Clin. North America 26:1140-1151, 1946. 
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six meal diet, antispasmodics and an aluminum hydroxide preparation. 
Surgical intervention is indicated if there is no improvement after a 
period of ten days.*>* 

Acute Perforation.—Crohn, Rouse and Smith *°° discuss the various 

legal aspects of the relationship between trauma and perforation. 

Of 166 patients with acute perforation, 95.8 per cent were males.754 

(he chief physical findings were abdominal tenderness (97 per cent), 
xlominal rigidity (95 per cent), absent peristaltic sounds (73 per cent), 
-ubnormal body temperature (68 per cent) and diminished hepatic dul- 
ss (65 per cent). The onset of epigastric pain was sudden in 97 per 
nt of the cases, and bleeding occurred in 13 per cent. A definite or sug- 
stive history of peptic ulcer was obtained in 73 per cent. For the 138 
patients treated surgically the mortality was 21 per cent; for the 28 
eated medically the mortality was 41 per cent. The diagnosis was estab- 
hed in 11 cases at autopsy. The high mortality rate is attributed to (a) 
or nutrition and poor general condition of the charity patients and 

) the variety of operators of varying skill as well as to poor post- 
erative treatment in some cases. It is recommended that the general 
mdition of the patient be improved by suction, transfusions and infu- 
ons of plasma and fluid before operation, even if surgical intervention 

delayed a few hours. 

Of 20 men with perforation of a peptic ulcer in the service who were 
bserved for a sufficiently long period, 12 were returned to full duty and 
to limited duty, without subsequent disability for periods ranging from 
ven months to two and a half years.*** Interestingly, all perforations 

vccurred shortly after the men were inducted into service ; in 14 instances 
they occurred between seven days and two months after induction. Per- 
foration of a duodenal ulcer occurred during roentgen examination, with 
spreading of barium throughout the abdominal cavity.*°* In an instance 
‘f retroperitoneal perforation of an ulcer on the posterior wall of the 
luodenum roentgen films demonstrated extravasated air along the crus 
of the left hemidiaphragm, between the peritoneum and the muscle layer 
of the diaphragm, and air over the superior pole of the left kidney.**7 A 
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perforated duodenal ulcer in a boy 14% years old was treated successfully 
by subtotal resection of the stomach.”5$ 

Taylor *°® treated a consecutive series of twenty-eight perforations 
by gastric aspiration instead of operation; the treatment was based on 
his observation that early perforations seal themselves if the stomach 
is emptied and kept empty by aspiration and, further, that gastric con- 
tents in the peritoneal cavity will be sterilized and absorbed if the leakage 
is not gross and the contamination not repeated. Twenty-four of the 28 
patients recovered. Of the 4 who died, the outcome in 3 was considered 
as not related to the method of treatment. 

Fourteen consecutive patients with acute perforation were treated 
conservatively by Visick *®° with morphine, intermittent gastric suc- 
tion and intravenous administration of sulfathiazole and fluid. The tem- 
perature returned to normal in six to eight days. Abdominal rigidit, 
gradually lessened, and it disappeared in two to three days. Pain was 
relieved in one hour, and it did not return except in 2 cases. Eleven pa- 
tients recovered completely, 2 died, 1 of pneumonia and 1 of subphrenk 
abscess, and a third recovered eventually after drainage of a subphrenic 
abscess which had developed. It is concluded that if the perforation is 
small and spillage negligible, spontaneous closure, with recovery, may wel! 
occur. It should be noted also that among patients with acute perfora- 
tion the surgical mortality is low. Despite these interesting and encourag- 
ing results, the reviewers still regard prompt surgical intervention as the 
treatment of choice, although Graham ** permits delay for adequate 
preoperative preparation. 

Kingsbury and Schilling,?®* from a study of 224 consecutive cases, 
report a total mortality of 13.4 per cent, with an operative mortality of 
12.6 per cent. Peritonitis was the chief cause of death. There was a 
mortality of only 5.1 per cent in the group operated on within six hours 
of the onset of symptoms. Six and two-tenths per cent of the patients 
gave a history of one or more previous perforations. 

Baritell °° records a mortality of only 1.1 per cent from a series ot 
eighty-eight consecutive operations for perforated gastroduodenal ulcer. 
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On the basis of an analysis of 200 cases, Johansson ** finds the prognosis 
between six and twenty-four hours after perforation now relatively good 
for patients under the age of 40. The outlook is extremely poor in regard 
to perforations of more than one day’s duration even for young patients ; 
it is considerably worse for women than for men. 

In a follow-up study *® of 244 patients treated by simple suture, 65 
er cent reported further symptoms; of these, 33 per cent required 
irther surgical intervention. 

Werbel and others *°¢ found that in 41 per cent of patients recovering 
om the perforation of a nonresected ulcer symptoms requiring hospitali- 
tion subsequently developed. A second perforation occurred in 17 per 
nt, and 30 per cent required additional gastric operations. 

The clinical picture in a 53 year old man with a gastrocolic fistula who 
.d undergone repair of a perforation and a gastroenterostomy fifteen 
‘ars earlier was that of a severe nutritional deficiency.?** 


Surgical Treatment.—The literature on gastric surgery for 1945 is 
viewed by Marshall and Schmidt.?*8 The numerous papers on subtotal 
strectomy reflect the current popularity of this procedure. In general, 
e mortality rate has decreased, with the result that the indications for 

peration have been extended; it is considered indicated primarily in 
ses of gastric ulcer in which the possibility of malignancy cannot be 
cluded,?® and in cases of ulcers with cicatricial stenosis, massive hemor- 
age and “intractable pain.’”” These symptoms were found by Thomp- 
n 7° in 40 of 50 unselected patients subjected to elective operation. 
ate results of subtotal gastrectomy are difficult to ascertain. Allen and 
Velch,?™ in a follow-up study of 136 patients who had survived subtotal 
istrectomy for duodenal ulcer, found that, with the exclusion of the 
ises in which Finsterer resections were carried out (failure occurred in 
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6 of 7), the late effects were excellent in 87 per cent, “improved” in 6 
per cent, and definitely poor in 7 per cent. There were three anastomotic 
ulcers in the last group, one of which developed ten years after resection. 
Bartels and Dulin,?** from a study of 221 consecutive cases, report a 
reduction in the mortality rate from 28 to 8 to 1.6 per cent, accompanied 
with a reduction in the rate of recurrence from 14.7 to 1.89 per cent. 
Miller and Nicholson report similar observations.? 

Watson "4 attributes most of the bad results to inadequate resection 
and to the use of an excessively long loop, there being evidence that the 
shorter the loop the greater the safety from ulceration. Steinberg *”° 
also found that the standard radical proximal short loop, retrocolic ter 
minolateral gastrectomy with a sufficiently wide stoma, gave maximun: 
protection against jejunal ulcers. There have been numerous publica 
tions dealing with gastric resection in the Belgian literature.?*¢ 

Palliative gastric resection, introduced by Florcken in 1928, consist 
ing of subtotal resection distal to the ulcer, is, according to Colp an 
Druckerman,?** applicable to (1) juxtaesophageal ulcers and peptic ul 
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cers of the esophagus, (2) ulcers high in the lesser curvature and (3) 
penetrating ulcers on the posterior wall of the cardia in patients whose 
general physical condition does not warrant removal of the ulcer. Eight 
patients were subjected to this procedure, with one postoperative death, 
presumably due to coronary thrombosis. The remaining 7 were observed 
for periods ranging from twenty-one months to eight years. Absence of 
free hydrochloric acid was noted in test meals. All gained weight and 
were free from gastric symptoms. One patient died from uremia twenty- 
one months after operation; a healed gastric ulcer was demonstrated at 
.utopsy. Roentgen and gastroscopic studies on the remaining 6 patients 
vave no evidence of the lesion. 

Fallis and Warren?*® favor surgical treatment of jejunal ulcers 

after a trial of intensive medical therapy. Delannay**® stresses the im- 
ortance of adequate resection of the stomach and of the removal of the 
entire duodenal bulb. The reviewers agree on the desirability of a suf- 
iciently wide resection, but they are not convinced on the value of so- 
illed denudation of the mucosa of the antrum and the duodenal bulb. 
n a case observed recently, after partial gastrectomy and apparently 
horough removal of the mucosa of the antrum and the first portion of 
ie duodenum the twelve hour nocturnal gastric secretion measured ap- 
roximately 2,000 cc., with a free acidity of 100 clinical units ! 


Hypoglycemia After Gastric Resection—Intense fatigue several 
ours after eating in patients who have undergone either a total or a 
artial gastric resection has been attributed by Conn ** to postprandial 
ypoglycemia. The reaction to the oral dextrose tolerance test is charac- 
erized by a rapid rise of the normal fasting blood sugar content to hyper- 
glycemic levels during the first hour and a precipitous fall to hypo- 
lycemic levels between the second and fourth hours. A high protein, 
ow carbohydrate diet has given excellent results. A similar conclusion 
is reached by Adlersberg and Hammerschlag,?*! whose patients com- 
plained of fulness, nausea, dizziness, palpitation, sweating, headache, fa- 
tigue and weakness appearing two to four hours after meals. 

Perman 78? recommends disconnection of the gastrojejunal anastomo- 
sis and the establishment of an end to end gastroduodenal anastomosis 


278. Fallis, L. S., and Warren, K. W.: Surgical Treatment of Jejunal Ulcer, 
Am. J. Surg. 72:4-11, 1946. 

279. Delannay, E.: Peptic Ulceration After Gastrectomy, Mém. Acad. de chir. 
72:386-388, 1946. 

280. Conn: J. W.: The Diagnosis and Management of Spontaneous Hypo- 
glycemia, J.A.M.A. 134:130-138, (May 10) 1947. 

281. Adlersberg, D., and Hammerschlag, E.: Postgastrectomy Syndrome, 
Surgery 21:720-729, 1947. 

282. Perman, E.: The So-Called Dumping Syndrome After Gastrectomy, Acta 
med. Scandinav. (Supp. 196) 128:361-365, 1947. 
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, 


for patients with symptoms oi the “dumping” syndrome after gastrec- 
tomy. This procedure was carried out in 25 cases, with 1 death from 
peritonitis. Recurrence of an ulcer in the duodenum was observed in 1 
case. 

V agotomy.—Dragstedt *5* reemphasizes the importance of acid gas- 
tric juice in the pathogenesis of peptic ulcer and describes experiments 
on completely isolated stomachs secreting large amounts of highly acid 
gastric juice (1 to 2 liters in twenty-four hours). Typical peptic ulcers 
frequently appear unless the vagus nerves have been divided. It seems 
likely that the absence of ulcers in the isolated stomachs after vagus sec- 
tion is due to the greatly diminished secretion characteristic of the ani- 
mals. Thus in 1 animal the secretion fell from an average of 1,100 cc. 
per twenty-four hours for a two week period, with a free acidity of 116 
clinical units, to an average of 410 cc., with a free acidity of 30 units, 
after vagal section. A second animal secreted an average of 500 to 800 
cc., with a free acidity of 33 to 90 units, before vagotomy; this was 
reduced to 40 to 100 cc., with a free acidity of 0 to 12 units, after the 
vagal section. These experimental observations are important in view 
of the evidence that an excessive continuous secretion of gastric juice 
occurs in most patients with peptic ulcer. The relief of distress from 
ulcer following vagotomy is attributed chiefly to the striking reduction in 
acidity, although the reduction in tonus and in motility of the stomach 
is also important in that it reduces the exposure of the ulcer to peptic 
digestion and irritation. Complete division of the vagus nerves results 
in prompt healing of gastric, duodenal and gastrojejunal ulcers. The 
healing of gastrojejunal ulcers is particularly impressive. A gastroenter- 
ostomy in addition to the vagal section was performed in 62 of 122 
patients with duodenal ulcer; no recurrent or stomal ulcers developed in 
this group. 

Healing occurred after supradiaphragmatic section of the vagus 
nerves in all of 10 patients with gastrojejunal ulcer.28* The relief of 
distress uniformly obtained by means of vagotomy was not due to anes- 
thesia of the stomach, since reappearance of typical ulcer pain could be 
immediately induced in sensitive subjects by the postoperative instillation 
of acid into the stomach. Ruffin and others,?®* on the other hand, failed 


283. Dragstedt, L. R.: Some Physiological Principles in Surgery of the 
Stomach, Canad. M. A. J. 56:133-137, 1947. 

284. Dragstedt, L. R.; Clarke, J. S.; Harper, P. V.; Woodward, E. R., and 
Tovee, E. B.: Supradiaphragmatic Section of the Vagus Nerves to the Stomach 
in Gastrojejunal Ulcer, J. Thoracic Surg. 61:226-236, 1947. 

285. Ruffin, J. M.; Grimson, J. S., and Smith, R. C.: The Effect of Trans- 
thoracic Vagotomy upon the Clinical Course of Patients with Peptic Ulcer, 
Gastroenterology 7:599-606, 1946. Ruffin, J. M., and Smith, R. C.: The Treatment 
of Peptic Ulcer with Special Reference to Vagotomy, Am. Pract. 1:118-134, 1947. 
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to produce pain by the introduction of acid into the stomach after trans- 
thoracic vagotomy and hence associate the relief from pain with the 
decreased motility. The reviewers have themselves repeatedly produced 
pain after transthroracic vagotomy by the injection of acid solutions into 
stomachs containing sensitive jejunal ulcers; hence, the pain pathways 
are intact, and the normal stimulus of acid may be adequate to evoke pain. 
The decreased motility after vagal section doubtless serves to lessen the 
acid attack, hasten the process of healing and raise the pain threshold 
more or less rapidly to the point of insensitivity. 
Transthoracic vagotomy was followed by healing or quiesence of 
tric, duodenal or marginal ulcers in 56 of 57 cases reported by Grim- 
| and others.*8* After vagotomy, 40 patients experienced an uncom- 
fortable fulness of the stomach, and 28 described swelling or distention 
of the abdomen. Temporary difficulty in swallowing was noted by 21 
ail! colicky abdominal pain by 38. In 31 cases there was an excessive 
pessage of gas through the rectum; temporary diarrhea developed in 20. 
The average volume of the nocturnal gastric secretion was reduced in 32 
cases from 888 to 340 cc. Reduction of the amplitude of gastric contrac- 
1, as judged by balloon study, occurred more consistently than reduc- 
tion of acidity. 
The clinical and laboratory data on a group of 40 such patients were 
lied by Moore and his associates.*** The clinical results were good, 
vith healing of the ulcer and no recurrences. Transient, undesirable side 
ects occurred in about 10 per cent. The fasting acidity and motility 
idually returned to normal after one year. The secretory response to 
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ulin-induced hypoglycemia remained abolished in most cases, and the 
‘nical well-being of the patients also appeared to outlast the duration 

the early changes in secretion and motility. Similar satisfactory re- 
ults are reported from the treatment of gastrojejunal and duodenal ul- 
r by supradiaphragmatic vagotomy 78° and also from treatment by the 
ubdiaphragmatic approach.?*® 
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The subcutaneous administration of 10 mg. of urethane of B-methyl 
choline in a patient with considerable gastric retention after vagotomy 
led to the restoration of gastric peristalsis and motility and relief of the 
epigastric distress.2®° Subsequently, oral and sublingual administration 
of the drug had a similar effect. In another vagotomized patient parent- 
eral administration induced sufficient gastric tonus and peristalsis as well 
as pyloric relaxation. Strong peristaltic waves noted after five to ten 
minutes lasted for about forty minutes and could be abolished by the 
parenteral administration of 0.8 mg. of atropine sulfate. The secretion 
of acid was also increased. 

Hollander **! describes a physiologic test for the presence of uncut 
vagal fibers based on the fact that hypoglycemia centrally stimulates vagal 
activity and thereby increases gastric secretion. The test has proved 
useful, but the reviewers venture to suggest that a negative result may 
be obtained, at least temporarily, in the presence of an incomplete section 
of the nerves. 

DUODENUM 

duv- 
denum in roentgenograms of approximately 450 patients with a normal 
alimentary tract. The mean location of the highest point of the first 
portion of the duodenum was opposite the lower part of the second luni- 
bar vertebra; the position varied between the third and twelfth lumbar 
vertebrae. The variation was found to be due in part to a downward 
migration with age of the duodenal high point at a statistical rate of «!- 
most half a vertebra per decade. The mean position of the lowest point 
of the third part of the duodenum was opposite the interspace between 
the third and fourth vertebrae, the position varying between the second 
and fifth vertebrae. The third part of the duodenum does not migrate 
downward with age so that there is a constant tendency toward shorten- 
ing of the vertical diameter of the duodenal curve as age advances. Thie 
most fixed point of the duodenum is the duodenojejunal flexure, opposite 
lumbar 2+1 vertebra. It does not migrate with age. In accordance with 
the state of fulness of the stomach and duodenum, postural changes may 
induce an excursion of the duodenum of about +2 vertebrae. 

Four cases of redundancy of the first part of the duodenum simulat- 
ing duodenal ulcer or pseudodiverticulum are reported.?® 
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291. Hollander, F.: The Insulin Test for the Presence of Intact Nerve Fibers 
After Vagal Operation for Peptic Ulcer, Gastroentrology 7:607-614, 1946. 
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Experimental Duodenal Pouch.—Sonnenschein, Grossman and Ivy *°* 
describe a method for the production of a chronic, denervated duodenal 
pouch in the dog. The transplanted duodenal pouch responds to the in- 
gestion of a meal by an increased rate of secretion lasting several hours. 
The pouch responds to the intravenous injection of a relatively crude 
intestinal mucosal extract containing secretin but much less to the injec- 
tion of pure secretin. It is concluded that the secretion of the duodenum 

probably in greatest part produced by Brunner’s glands and that the 
lume of the secretion is regulated by a humoral mechanism. This 
rmone is to be found in a crude secretin product, but it is not secretin. 


Septum.—A congenital septum located in the third portion of the 
,lenum produced an enormously dilated duodenum and obstructive 
mptoms, which were relieved by duodenojejunostomy.”* 


Aberrant Pancreas.—Aberrant normal pancreatic tissue was found at 
topsy in the wall of the duodenum in a patient who was the victim of 
accidental death.*°® Three similar lesions had been reported previous- 
by Whipple in a series of two hundred and fifty-seven duodenal lesions 
ier than ulcer. 


Diverticula— Obstructive jaundice resulted from inflammation of a 
imary diverticulum located at the ampulla of Vater, with secondary 
flammation of the biliary tract.2®* An instance of benign ulceration 
thin a diverticulum of the fourth portion of the duodenum is de- 
ribed ;?8§ the symptoms were controlled by a strict ulcer regimen, and 
ibsequent roentgen examination demonstrated healing of the crater. 


Ulcer of the Fourth Portion.—An ulcer of the fourth portion of the 
uodenum was demonstrated at operation on a 61 year old housewife, 
vho had episodes of epigastric pain and hematemesis for six years.?%® 
he free acidity after an alcohol test meal was 121 clinical units. 
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Injuries —In an analysis of 118 cases of duodenal injuries sustained 
in World War II, Cave *°° reports a mortality during the first ten days 
of 55.9 per cent (the mortality in the 10 cases reported in World War I 
was 80 per cent). Seventy-one per cent of the deaths occurred in the 
first three days; shock and hemorrhage accounted for 39 deaths, pneu- 
monia 9, anuria 8, peritonitis 3, transfusion reaction 2 and pulmonary 
embolism 1. The cause of death was unrecorded in 4 cases. Multiple 
complicating injuries were usually present; vascular injuries were com- 
mon. Transection of the duodenum occurred in 20 patients ; complicating 
fistula developed in 2 known cases and probably in others. Most of the 
injuries were repaired by end to end anastomosis. 

Cysts.—A congenital enterogenous cyst of the duodenum in a 12 year 
old boy was removed surgically.**! 


Malignant Tumors.—Dixon and others *°? report a series of forty- 
nine neoplasms of the duodenum, exclusive of lesions of the ampulla of 
Vater. Obstructive features were present in 38 cases, while in 6 anemia 
resulting from loss of blood was the chief finding. The operative mor- 
tality was 22 per cent for the 45 patients subjected to operation. A p1 


mary carcinoma of the duodenum is recorded by Rossi.3% 


(To be concluded) 
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Book Review 


Practical Emulsions, Including a Symposium on Emulsifying Agents and 
Emulsions in Industry. By H. Bennett, M.D. Second edition. Price, $8.50. 
Pp. 568. Brooklyn: The Chemical Publishing Company, Inc., 1947. 


This book is chiefly concerned with emulsion technology as applied in industry. 
It is divided into three parts, comprising several chapters each. 

In part I a brief nontechnical discussion is given of the theory of emulsion 
‘ormation, emulsifying agents, stability of emulsions, dispersing agents and wetting 
gents, concluding with an extensive list (963) of commercial surface-active 
gents and their chemical nature which in many instances includes a patent 
number. A list of demulsifying and defoaming agents is also given. 

Part II is a symposium by several authors on specific emulsifying agents. 
Several of these might be of interest to the physician because of their use in food 
r medicinal preparations. These include the use of lecithin in the preparation of 
argarine, doughs from certain types of flour, cosmetic creams, chocolate prepara- 
ons, etc. The section on surface-active agents as germicides includes a description 
if such compounds as “zephiran chloride,” “phemerol,’ “ceepryn” and “emulsion 
07.” These act at high dilutions on specific micro-organisms, have a relatively low 
\xicity index and have been extensively applied in gynecology, ophthalmology, 
lermatology and dentistry. 

Part III contains formulas in which emulsifying agents are used. These apply 
» such materials as food emulsions, medicinal preparations, cosmetics and drugs, 
paints, polishes, textile emulsions, sizings, rot-proof and water-proof materials, 
leaners’ soaps, antiknock fuels, solidified gasoline and agricultural sprays. 

From the foregoing, it is apparent that while this book is unique as a source of 
practical information on surface-active compounds its interest to the physician is 
imited to those sections concerned with foods, cosmetics and germicides. 


Nogle respirationsfysiologiske undersogelser ved lungetuberkulose: Thora- 
coplastikkens indflydelse paa lungevolumen den alveolaere ventilation 
belyst ved fractioneret alveoleluftanalyse. By Ulf Gad. Pp. 159. Copen- 
hagen: G. E. C. Gads Forlag, 1941. 


This monograph, written in Danish with an English summary, presents studies 
in preoperative and postoperative lung volumes and composition of alveolar air on 
patients with pulmonary tuberculosis subjected to thoracoplasty. The first of three 
chapters deals with the effect of thoracoplasty on lung volume in 51 subjects. Vital 
capacity was determined spirometrically and compared with results derived from 
West’s formula. Residual air was determined by the hydrogen dilution method. 
Patients with tuberculosis usually had lowered total capacities and often relatively 
high residual fractions preoperatively. Postoperatively, the vital capacity was 
further reduced, but in 24 per cent the residual air was increased. He found 
patients to be dyspneic on exertion if vital capacity was less than half of the 
calculated normal amount. Incidentally, the use of roentgenologic planimetry in 
estimation of lung volume was found unreliable because of wide individual variation. 

The second chapter gives the extremely variable results of testing 78 patients 
for “mixing capacity” after the manner of Lundsgaard and Schierbeck. 
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The last chapter reports fractional gas analyses on expired and alveolar air 
both preoperatively and postoperatively with the use of Sonne and Nielsen's 
apparatus after single inspirations of pure hydrogen. Hydrogen content on expira- 
tion decreased more rapidly than normally, and the rate of decrease varied with 
the severity of the pulmonary tuberculosis. On the other hand, since oxygen 
values in expired air were more nearly normal in these subjects, the author assumes 
that blood flow must have decreased in the poorly ventilated parts of the lungs 
(62 patients). 


The author concludes that dyspnea in his patients was due to changed lung 
volumes and to disturbed alveolar ventilation and that dyspnea might have been 
worse but for compensating alterations in alveolar blond perfusion. Ingenious 
charts are included. 


Since this work was published, direct measurements of ventilation capacity 
have shown that vital capacity taken alone can be no criterion of ventilation. Gray, 
Cournand and others have further clarified the subject of pulmonary function, 
developing and applying clinically useful tests in studies made on normal and on 
diseased subjects. 

This study is one of the first to compare strictly preoperative and postoperative 
testing in large series of cases of thoracic disease requiring surgical treatment; it 
deserves the attention of those who are interested in respiratory physiology and 
in thoracic diseases. 


Advances in Internal Medicine. Edited by W. Dock and I. Snapper. Volume 
2. Price, $9.50. Pp. 642. New York: Interscience Publishers, Inc., 1947. 


The second volume of this series contains sections on electrocardiography, 
circulatory failure, angiocardiography and angiography, surgical treatment of 
hypertension, surgical treatment of tumors and chronic inflammation of the lung, 
insecticides, physiologic and medical aspects of aviation and deep-sea diving, 
penicillin in subacute bacterial endocarditis and other infections, Rhesus antigen, 
pernicious anemia and other megaloblastic anemias, nutritional requirements in 
disease and nutritional diseases in the Orient. 

The section on electrocardiography is excellent in presentation and illustration. 
Since there is no other readily available source of all the material presented, this 
volume becomes more valuable. In the section on circulatory failure the author’s 
concepts are presented. Numerous charts add to the clarity of the presentation. 
Some of the ideas are controversial. 

In the section on angiocardiography the method and clinical applications of 
contrast visualizations are discussed. The illustrations are well chosen and as a 
whole are well reproduced. The accompanying diagrams add clarity to the few 
plates which lack contrast. 

The surgical treatment of hypertension is reviewed from the standpoint of 
anatomy of the sympathetic nervous system, purpose, indications and contra- 
indications and evaluation of results of sympathectomy. The various operative 
procedures are compared. 

The surgical approach to bronchial adenoma, bronchogenic carcinoma, tubercu- 
losis, bronchiectasis and lung abscess is briefly reviewed. 

The effectiveness, the methods of application and the toxicity of various insecti- 
cides are presented. The greater part of the section is devoted to a discussion of 
DDT (dichlorodiphenyltrichloroethane). 
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The two sections on the use of penicillin present concise information on the 
ssay, use, indications, dosage and methods of administration of penicillin. The 
iaterial presented and an extensive bibliography make these sections extremely 
valuable. 

Although the reviewer would like to have included other “advances” in internal 
dicine, this volume is recommended. 


<perimental Catatonia: A General Reaction-Form of the Central Nervous 
System and Its Implications for Human Pathology. By Herman Holland 
de Jong, M.D. Price, $4. Pp. 225. Baltimore: Williams & Wilkins Company, 
1945, 


The experimental production of catatonia in animals by the use of bulbocapnine 
s first described by the author and Baruk in 1930. The present book represents 
extension and an expansion of that significant research. A variety of sub- 
inces are now known to produce catatonic signs. The first part of this book 
isists of detailed and extensive protocols of numerous experimental studies. 
tatonia was induced by means of drugs, asphyxiation, centrifugation, surgical 
lusion of the carotid arteries, audiogenic stimulation and other methods. 

The implications for human pathology, with particular reference to catatonic 
\izophrenia, are presented in the second part of the book. 

Dr. de Jong concludes that experimental catatonia is analogous to epileptiform 
zures in that both conditions represent nonlocalized diffuse reactions of the 
tral nervous system. He offers the suggestion that cellular asphyxiation may 
| responsible for the onset of catatonic signs. 

He believes that schizophrenia is primarily an organic disease, the mental 
mptoms being secondary phenomena. He cautiously suggests that there may be 
toxic etiologic agent in this disease since “only alterations of the function of the 
er and the intestine proved capable of producing experimental catatonia,” lesions 
the other organs having no such effect.. Abnormal reactions to liver function 
sts by catatonic schizophrenic patients suggested the possibility of primary hepatic 
image resulting in the formation of a toxic protein metabolite which may produce 
llular anoxia in the nervous tissues and resultant catatonic signs. 

This book is skilfully written and authoritative, and it represents stimulating 
search by an internationally known scientist. It should be of great interest to 
iysicians and to research workers concerned with the physiologic approach to 
1e baffling problem of the etiology of schizophrenia. 


a 





Hospital Care in the United States. By the Commission on Hospital Care. 
Price, $4.50. Pp. 631. New York: The Commonwealth Fund, 1947. 


This royal octavo volume of 630 pages embodies the studies of hospital care in 
he United States made by the Commission sponsored by the Commonwealth Fund. 
The obviously correct assumption having been made that hospital care in the 
United States is inadequate, a huge amount of factual material is assembled in 
support of this position. Along with this, elaborate recommendations are made, 
and these are stated in section II in the form of 181 classified propositions. The 
reviewer is a little uncertain about the categorical way in which some of these 
propositions are set down. Being himself neither a sociologist nor a statistician 
but a teacher of medicine, he has scanned closely propositions 50 to 55, which 
concern medical education. He feels that these propositions at least are somewhat 
inadequate from the standpoint of the relation of medical education to hospital 
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service. Indeed, in discussions of this sort it must be clearly realized that the 
university teaching hospital serves a purpose so entirely different from that of 
nonteaching hospitals devo ed mainly to patient service that the two can hardly 
be discussed at all under the same heading. It would also have been interesting 
to have a fuller discussion of the impact of the specialty boards on hospital staffs. 

The book is far too comprehensive, however, for a brief review. As a store- 
house of factual information it is certainly invaluable, and most of the recom- 
mendations are sound and constructive or at least serve as a good starting point 
for further discussion. This study is beyond question a necessary and outstanding 
contribution to progress in the field, and its sponsors are to be warmly congratulated. 


Internal Medicine in General Practice. By Robert P. McCombs, M.D. Secor 
edition. Price, $8. Pp. 741, with 122 illustrations. Philadelphia: W. B 
Saunders Company, 1947. 


The first edition of this text was reviewed favorably in the ArcHIVEs in 1943 
The revised second edition is a satisfactory work which this reviewer would | 
pleased to use for teaching senior medical students. The arrangement of t! 
material is unusual for the major approach to disease states is through sympton 
atology rather than through morbid anatomy. The first two chapters, “Funda 
men‘als of Diagnosis” and “Psychiatric Disorders,” are well done and serve 
useful function in a textbook of general medicine, since attention is directed sharp! 
to the methods and difficulties of diagnosis. Throughout the book the auth 
emphasizes the necessity of early, accurate diagnosis. In addition to the new mat: 
rial on psychiatric disorders, there is a new chapter on vascular disturbances 
the extremities. The comments on therapeutic agents and diagnostic proceduré 
have been revised and include appropriate up-to-date maerial. The style 
pleasantly conversational and easy to read. Inevitably, it has been necessary fi 
the author to be dogmatic in the effort to simplify the material, but his views a1 
generally sound and acceptable. The index is adequate, and the illustrations a1 
well chosen and well reproduced. Unfortunately the typography is not alway 
clear due to faulty alinement of letters. This book should be useful to the gener: 
practitioner and to others who want a modern, thorough and convenien: text « 
internal medic'ne. 


Jaundice: Its Pathogenesis and Differential Diagnosis. By Eli R. Movitt 
Price, $6.50. Pp. 261. London: Oxford University Press, 1947. 


The question of what is the trouble with the patient suffering from jaundic« 
is a fairly common one in medical practice. Is the primary lesién in the blood or 
in the liver or the bile ducts, and if there is obstruction in the bile ducts, is this 
due to a stone or is it due to a carcinoma around the papilla? Usually an expert 
in this field of diagnosis can give the answer, and in many cases he can warn the 
surgeon that he had better not operate since there is little chance of his doing any 
good and there is a big chance that the shock of the operation will bring the 
patient’s life to a close. 

In this book Movitt has gathered together an enormous amount of information 
relating to jaundice and to what is known today about the diagnosis of the several 
types of disease. Every internist and gastroenterologist would do well to read 
this book and to keep it handy near his desk. It begins with chapters on the 
anatomy and physiology of the liver and the biliary tract and on the metabolism 
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of the bile pigment. Then follow chapters on the pathogenesis of jaundice, diag- 
nostic procedures and modes of differential diagnosis. Other chapters are on 
hemolytic jaundice, parenchymatous jaundice with acute, subacute and chronic 
hepatitis and carcinoma involving the liver. The final chapter is on obstructive 
jaundice. 

The book is well and interestingly written and can be heartily recommended. 


Maladies et syndromes rares ou peu connus. By A. Aimes, M.D. Pp. 208, 
with 26 illustrations. Paris: Masson & Cie, 1946. 


As the title of this monograph indicates, most of the rare medical syndromes 
re discussed. The syndrome is defined and the characteristics summarized. It is 
in extremely useful book. 


The Foot and Ankle: Their Injuries, Diseases, Deformities and Disabilities. 
3y Philip Lewin, M.D. Third Edition. Price, $11 (buckram). Pp. 847, with 
389 illustrations. Philadelphia: Lea & Febiger, 1947. 


Whether it is logical to assemble in one massive book everything to be known 
ibout the foot is an interesting question for discussion. For example, should 
arthritis of the foot be discussed in a book on arthritis or in a book on the foot? 
Do the circula’ory disturbances in the foot belong under the same covers with 
bunions or are the latter best dealt with in an orthopedic treatise? Be this as 
it may, Dr. Lewin’s book is now in its third edition, so that there is evidently a 
place for topographic medicine of this sort. The volume is a handsome one, well 
and profusely illustrated, and there is a lengthy bibliography. The reviewer is glad 
to have the book on his shelves. 


Advances in Pediatrics. Edited by S. Z. Levine, A. M. Butler, L. E. Helt, Jr., 
and A. A. Weech. Volume 2. Price, $6.75. Pp. 409. New York: Interscience 
Publishers, Inc., 1947. 


Eleven timely, well written and carefully chosen articles make up the attractive 
second.-volume of this book. The contributors, all active workers and acknowledged 
authorities in selected fields, have condensed and summarized each subject to a 
remarkable degree. All con‘ributions are organized and set up in a most useful 
and readable form; the bibliographies are excellent. Helping.to bridge the gap 
which unfortunately must always exist between current publications and textbooks, 
such a volume will certainly be useful to all workers in this and allied special ies. 


Osteotomy of the Long Bones. By Henry Milch, M.D. Price, $6.75. Pp. 294. 
Springfield, Ill.: Charles C. Thomas, Publisher, 1947. 


This interesting book adequately fulfils the author’s stated purpose of sum- 
marizing the principles of the various types of osteotomy for the general surgeon. 
The work is not an exhaustive review which might interest particularly the 
orthopedic surgeon, but the author does bring into the volume a summary of the 
various types of osteotomy which have gradually been developed for the correction 
of deformity and the improvement of function. 

_ For the most part, the book provides interesting reading which is easily under- 
stood, but included also are several sections of mathematical equations which make 
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dull reading and are difficult of interpretation by the average reader. It is im- 
possible to express any mathematical formula which will apply in each case, and 
even if such were possible, the application of an exact formula would be impossible 
of fulfilment at the operating table. 

Aside from the weighty sections on mathematics, the book may be recommended 
for an over-all picture of the use of osteotomy. The author is to be commended 
for his study and presentation of a single type of operation which has several varied 
applications. The book is well planned, the illustrations are exceptionally clear 
and sufficient reports of cases are given to lend support to the text. 


Kompendium der parasitischen Wurmer in Menschen. By Hans A. Kreis, 
M.D. Pp. 133, with 70 illustrations. Basel, Switzerland: Benno Schwabe & 
Co., 1947. Distributor in United States, Grune & Stratton, Inc., New York. 


This little book makes no claim to originality. The author states that there is 
no similar compendium in the German language, and he has compiled this manual 
from a variety of sources. Points of note are the excellent illustrations, the key 
table to the identification of parasites and ova and the good paper and print., The 
book should have a wide use in countries in which German is spoken. 


Trichomonas Vaganalis and Trichomoniasis. By Ray E. Trussell, M.D., with 
an Introduction by E. D. Plass, M.D. Price, $6. Pp. 288. Springfield, IIl.: 
Charles C Thomas, Publisher, 1947. 


Although the subject of the trichomonas organism would on first thought hardly 
seem to justify a whole book, it certainly is useful to find between two covers all 
that is known to date about the biology and the disease-producing capacities of 
this interesting flagellate. The author has assembled a bibliography of 1,586 titles, 
and there is a critical discussion of over one hundred agents which have been 
claimed to be of value in Trichomonas vaginalis infections. 


Synopsis of Allergy. By Harry L. Alexander. Second edition. Price,. $3.50. 
Pp. 255. St. Louis: The C. V. Mosby Company, 1947. 


For a small book, the “Synopsis of Allergy” (second edition) presents an 
excellent review of present day opinions regarding allergic diseases and the more 
important causes, “diagnostic methods and treatment. It should be a valuabie 
addition to any medical library. 


The Practical Nurse. By Dorothy Deming, R.N. Price, $3. Pp. 357. New 
York: The Commonwealth Fund, 1947. 


The Commonwealth Fund has again sponsored a most important book. Recent 
years have clearly shown that the problems of nursing service cannot be adequately 
handled by the available supply of trained nurses. Hence, the development of 
practical nurses to supplement the work done by highly trained experts becomes an 
obvious need. Mrs. Deming’s comprehensive study covers the problem of the 
practical nurse from every standpoint—historical, educational and economic. It is 
a book which will be essential to all dealing with problems of nursing service as 
well as a landmark in the philosophy of nursing education. : 





